
- Recovery Plan
- t~r Upland Species
; otthe San Joaquin Valley, California

C--054492
(3-054492



Recovery Plan
for Upland Species

of the
San Joaquin Valley, California

Region 1
U. S Fish and Wildlife Service

Portland, Oregon

Authors:

Daniel F. Williams~, Ellen A. Cypher~, Patrick A. Kelly~, Karen J. Miller2,
Nancy Norvell~, Scott E. Phillips~, Cheryl D. Johnson~, and Gary W. Colliver~

Other Contributors:

Sam Fitton3 (draft San Joaquin Le Conte’s thrasher account, review),
Ross L. Goldingay’ (recovery strategy and criteria, review), Heather M. Bell-~ (draft kit fox
account), Lawrence Saslaw~ (draft San Joaquin Le Conte’s thrasher account, review), and

Mary Ann T. Showers6 (draft palmate-bracted bird’s-beak account)

1998

Approved:M1/cl(a~l//~~J ar Date:

Manage               da Operations Office
Region I, U.S. Fish and Wildlife Service

iii

C--054493
C-054493



Drawing of a San Joaquin kit fox by
Kristina Bocchini (based on photo

by B. Moose Peterson)

This Recovery Plan is dedicated
to the memory of

Suzanne N. Nelson
Wildlife Biologist

San Joaquin Valley Endangered Species Recovery Program
October 1992-January 1996

Endangered Species Recovery Program, 1900 N. Gateway Blvd., #101, Fresno, CA 93727
U.S. Fish and Wildlife Service, 3310 E1 Camino, Ste. 130, Sacramento, CA 95821
U.S. Bureau of Land Management, Hollister Resource Area, P.O.B. 365, Hollister, CA 95024-0365
Faculty of Resource Science and Management, Southern Cross University, Lismore, NSW, Australia 2480
U.S. Bureau of Land Management, Bakersfield District Office, 3801 Pegasus, Bakersfield, CA 93308
327 Fiesta Avenue, Davis, CA 95616

C--054494
C-054494



GUIDE TO RECOVERY PLAN ORGANIZATION

This recovery plan provides individual species accounts for all of the 34 species covered. Recovery strategies are
organized by geographic area (or ecosystem area) whenever possible, thereby combining recovery tasks for multiple
species. Because of the length and complexity of this recovery plan, an appendix is provided listing the common name
and scientific name of all plants and animals mentioned in the plan (Appendix A). Technical terms are italicized and
defined at their first use in the text and included in a glossary of technical terms (Appendix B).

U.S. FISH & WILDLIFE SERVICE’S MISSION IN RECOVERY PLANNING

Section 4(f) of the Endangered Species Act (Act) of 1973, as amended, directs the Secretary of the Interior and
the Secretary of Commerce to develop and implement recovery plans for species of animals and plants listed as en-
dangered or threatened unless such plans will not promote the conservation of the species. The Fish and Wildlife
Service and the National Marine Fisheries Service have been delegated the responsibility of administering the Act.
Recovery is the process by which the decline of an endangered or threatened species is arrested or reversed, and
threats to its survival are neutralized, so that its long-term survival in nature can be ensured. The goal of this process
is the maintenance of secure, self-sustaining wild populations of species with the minimum necessary investment of
resources. A recovery plan delineates, justifies, and schedules the research and management actions necessary to
support recovery of a species. Recovery plans do not, of themselves, commit manpower or funds, but are used in
setting regional and national funding priorities and providing direction to local, regional, and State planning efforts.
Means within the Endangered Species Act to achieve recovery goals include the responsibility of all Federal agen-
cies to seek to conserve endangered and threatened species, and the Secretary’s ability to designate critical habitat,
to enter into cooperative agreements with the states, to provide financial assistance to the respective State agencies,
to acquire land, and to develop Habitat Conservation Plans with applicants.
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DISCLAIMER

Recovery plans delineate reasonable actions that are believed to be required to recover and protect listed

species. Plans are published by the U.S. Fish and Wildlife Service, sometimes prepared with the assistance of recovery

teams, contractors, State agencies, and others. Objectives will be attained and any necessary funds made available

subject to budgetary and other constraints affecting the parties involved, as well as the need to address other priorities.

Recovery plans do not necessarily represent the views nor the official positions or approval of any individuals or

agencies involved in the plan formulation, other than the U.S. Fish and Wildlife Service. They represent the official

position of the U.S. Fish and Wildlife Service only after they have been signed as approved. Approved recovery plans

are subject to modification as dictated by new findings, change in species status, and the completion of recovery tasks.

NOTICE OF COPYRIGHTED MATERIAL

Permission to use copyrighted illustrations and images in the draft and final version of this recovery plan has

been granted by the copyright holders in return for payment of a fee or commission or other consideration. These

illustrations and images are not placed in the public domain by their appearance herein. They cannot be copied or

otherwise reproduced, except in their printed context within this document, without the written consent of the copy-

right holder.

Literature Citation should read as follows:

U.S. Fish and Wildlife Service. 1998. Recovery plan for upland species of the San Joaquin Valley, California.
Region 1, Portland, OR. 319 pp.

Additional copies may be purchased from:

Fish and Wildlife Reference Service

5430 Grosvenor Lane, Suite 110

Bethesda, Maryland 20814

301/492-3421 or 1-800-582-3421

The fee for the Plan varies depending on the number of pages of the Plan.
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EXECUTIVE SUMMARY

Introduction: This recovery plan covers 34 most of the listed and candidate species and species of
species of plants and animals that occur in the Sanconcern co-occur in the same natural communities and
Joaquin Valley of California. The 11 listed speciesare interdependent. By protecting entire communities,
include five endangered plants (California jewelflower,the likelihood of successful recovery for listed species is
palmate-bracted bird’s-beak, Kern mallow, San Joaquinincreased, and ensuring the long-term conservation of
woolly-threads, and Bakersfield cactus), one threatenedcandidates and species of concern is possible. Of
plant (Hoover’s woolly-star), and five endangerednecessity, this community-level strategy is shaped by the
animals (giant kangaroo rat, Fresno kangaroo rat, Tiptonrealities of existing habitats; available information on
kangaroo rat, blunt-nosed leopard lizard, and Sanbiology, distribution, and population statuses of featured
Joaquin kit fox). In addition, 23 candidates or species ofspecies; and the current and anticipated biological and
concern are addressed. The plants include lessersocial processes that will affect both remnant natural
saltscale, Bakersfield smallscale, Lost Hills saltbush,communities and areas subject to intensive human use,
Vasek’s clarkia, Temblor buckwheat, Tejon poppy,within thehuman-dominatedlandscape(i.e.,ecosystem)
diamond-petaled California poppy, Comanche Pointof the San Joaquin Valley.
layia, Munz’s tidy-tips, Jared’s peppergrass, Merced
monardella, Merced phacelia, and oil neststraw; and the An ecosystem approach to recovery in the San

animals include .Ciervo aegialian scarab beetle, SanJoaquin Valley recognizes not only the common origins

Joaquin dune beetle, Doyen’s dune weevil, San Joaquinand interdependencies of the remnant natural

antelope squirrel, short-nosed kangaroo rat, ripariancommunities, but also the fact that the entire region today

woodrat, Tulare grasshopper mouse, Buena Vista Lakeis a landscape dominated by human activities. Those

shrew, riparian brush rabbit, andSanJoaquinLeConte’sactivities, while defining and shaping the current
thrasher, ecosystem, have often had a fragmenting rather than

unifying effect. Thus, recovery also is dependent on the
The majority of these species occur in arid grasslandscooperation and collaboration of the various stakeholders,

and scmblands of the San Joaquin Valley and thein the Valley ecosystem, which include private
adjacent foothills and valleys. The riparian woodrat andlandowners, local governments and citizens, and State
riparian brash rabbit inhabit forested river corridors ofand Federal agencies.
the eastern San Joaquin Valley. Conversion of habitat to
agricultural, industrial, and urban uses has eliminated The six key elements that compose this ecosystem

these species from the majority of their historic ranges,approach and community-level recovery strategy are
The remaining natural communities (generally less thandescribed below.
5 percent of historical values) are highly fragmented, and
many are marginal habitats in which these species may 1. Recovery criteria

not persist during catastrophic events such as drought or
floods. Moreover, natural communities have been The community-level approach facilitates recovery

altered permanently by the introduction of nonnative but does not negate the need to consider the

plants, which now dominate in many of the remaining requirements of each species. Thus, individual

undeveloped areas, recovery criteria are presented for each of the 11
listed species covered by this plan to track their

Recovery Objectives: The ultimate goal of this progress towards recovery and to ensure that all of

recovery plan is to delist the 11 endangered and threatened their recovery needs are addressed.

species and ensure the long-term conservation of the 23
candidates and species of concern. An interim goal is to Separate criteria are given in the recovery plan for

reclassify the endangered species to threatened status, downlisting 10 species from endangered to
threatened, for delisting those 10 species plus 1

Ecosystem Approach and Community-level threatened species, and for achieving long-term

Strategy for Recovery: This plan presents both an conservation of the 23 species that are not currently

ecosystem approach to recovery and a community-level listed. Elements common to the recovery criteria of

strategy for recovery. The latter is appropriate because most listed species include:

viii
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¯ protection from development and incompatible the margins of the Valley. Few Valley floor linkages
uses of the habitat of specified populations exist at this time; restoration of continuous corridors
representing the full range of genetic and or islands of suitable vegetation that can act as
geographic variation in the species, "stepping stones" will be necessary to provide

¯ development and implementation of appropriate movement corridors. Natural land remaining along

habitat management plans for each species and the fringes of the San Joaquin Valley will provide

area identified for protection, and both habitat and linkages.

¯ self-sustaining statusof the specified Smaller specialty reserves also are anecessary part
populations, of the proposed habitat protection network. They

The protection strategies for most candidates and are important for recovery of certain species with

species of concern are based on the assumption that highly restricted geographic ranges or specialized

if populations remain in habitat remnants throughout habitat requirements. These reserves may be small

a species’ historical range, are secure from threats, areas surrounded by developed land, or they may be

and are not declining, formal listing may not be portions of larger conservation areas that require

necessary, special management.

2. Habitat protection                                3. Umbrella and keystone species

In formulating the community-level strategy,Considering that habitat loss is the primary cause of greater emphasis was placed on two groups ofspecies endangerment in the San Joaquin Valley, a
central component of species recovery is to establish species due to their pivotal roles in either

a network of conservation areas and reserves that conservation (umbrella species) or ecosystem

represent all of the pertinent terrestrial and riparian dynamics (keystone species).

natural communities in the San Joaquin Valley. The San Joaquin kit fox occurs in nearly all the
Habitat protection does not necessarily require land natural communities used by other species featured
acquisition or easement. The most importantaspect in this plan, but these others are much more
of habitat protection is that land uses maintain or restricted in their choice of habitats. The broad
enhance species habitat values. Elements 4-6 of the distribution and requirement for relatively large
recovery strategy address this issue. areas of habitat means conservation of the kit fox

will provide an umbrella of protection for manyExisting natural lands, occupied by the covered
species, are targeted for conservation in preference other species that require less habitat. Therefore, the

San Joaquin kit fox is an umbrella species forto unoccupied natural land or retired farmland. This
greatly reduces or eliminates the need for expensive purposes of this recovery plan. Many of its needs are

and untested restoration work to make the land given higher priority in recovery actions at the

suitable for habitation by these species. Many ofthe regional level (i.e., the ecosystem level) than those
of other species because it is one of the species thatcovered species are concentrated in the natural
will be hardest to recover; fulfilling the fox’s needscommunities that persist in the San Joaquin Valley.
also meets those of many other species.The recommended approach is to protect land in

large blocks whenever possible. Large blocks Protection of keystone species is a high priority
minimize edge effects, increase the likelihood that because they provide important or essential
ecosystem functions will remain intact, and components of the biological niche of some otherfacilitate management, listed and candidate species. The giant kangaroo rat

Another recommendation of the plan is that, and, to a lesser extent, the Fresno, short-nosed, and

whenever possible, blocks of conservation lands Tipton kangaroo rats are keystone species in their
communities. Burrowing by giant kangaroo ratsshould be connected by natural land or land with
modifies the surface topography of the landscapecompatible uses to allow for movement of species
and changes the mineral composition of the soil.between blocks. Linkages are proposed both on the
Their burrows provide refuges and living places forfloor of the San Joaquin Valley and in foothills along
many small animals, including blunt-nosed leopard

ix
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lizards and San Joaquin antelope squirrels. The recommended initial management strategy for each

areas over and around their burrows provide a area that is occupied by listed species is to continue

favored microhabitat for the growth of California existing land uses at current levels.

jewelflower and San Joaquin woolly-threads. Giant
kangaroo rats are the most abundant mammal in 6. Economic and social considerations

their community, and are the favored prey of San
Joaquin kit foxes and many other predators. The This plan proposes six tactics to reduce the costs of

Fresno, short-nosed, and Tipton kangaroo rats have recovery, the impact of recommended actions on the

similar but less dramatic roles in their communities, local economy, and the constraints placed on
citizens of the San Joaquin Valley:

4. Monitoring and research program ¯ Focusing recovery, to the maximum extent
possible, on lands already in public or

This recovery plan has been developed based on the conservation ownership,
best scientific information currently available. ¯ Encouraging continuation of traditional land
However, many important aspects of species uses, such as seasonal livestock grazing, oil
biology and management have not yet been studied. production, hunting, and wildland recreation,
Thus, continued research, in conjunction with when compatible with listed species
adaptive management (element #5), is a crucial management needs,
component of this plan. Recovery criteria and tasks
must be reevaluated for each species as research is

¯ Targeting agricultural land that must be retired,

completed, due to drainage problems or lack of irrigation
water, for restoration to provide linkages or

Primary information needs for the species featured additional habitat for listed species,

in this plan and the ecosystem as a whole are: ¯ Developing a safe harbor program as an
incentive for landowners to maintain or create

¯ habitat management research, endangered species habitat on their property,
¯ habitat and species restoration trials, ¯ Developing other positive incentives, especially
¯ surveys to determine species distributions, economic, for conservation, and

¯ biosystematic and population genetics studies, ¯ Tying, as closely as possible, the habitat

¯ reproducfive and demographic studies, protection network to local and regional

¯ population censusing and monitoring, and
conservation planning efforts, including habitat
conservation plans.

¯ studies of pesticide effects on the featured
species and their associated species. Implementation Participants: Although the U.S. Fish

and Wildlife Service has the statutory responsibility for
5. Adaptive management implementing this recovery plan, and only Federal

agencies are mandated to take part in the effort, the
In most cases, active management of the land isparticipation of a variety of groups, in both initial plan

necessary to maintain and enhance species habitatimplementation and the subsequent adaptive management
values. However, management strategies have notprocess, is important to successful recovery. Thus, the
been investigated for most species. Managementplan recommends the establishment of a regional,
research (element #4) may take many years to

cooperative public/privaterecoveryplanimplementation
complete, while listed species populations continueteam to enlist the participation of all stakeholder groups
to decline. The only practical approach is adaptive

and interested parties. This group would develop a
management, where some type of management is

participation plan, coordinate education and outreach
applied, population responses are monitored, the

efforts, including community participation in research
outcome is evaluated, and management is readjusted

and information gathering when appropriate, assist in
accordingly. This process should continue until

developing economic incentives for conservation and
definitive research is completed or self-sustaining

recovery, ensure that adaptive management is practiced,
populations are achieved. Unless scientific data or

and define other recovery and management tasks as
credible evidence point to the contrary, the

necessary.
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Total Estimated Cost of Recovery~:

Priority 1 tasks: $19,200,500

Priority 2 tasks: $17,253,500

Priority 3 tasks: $3,650,000

There are likely to be additional costs that are yet to be determined.

Date of Recovery: Because recovery is defined in relation to a climatological cycle for most species covered in this
recovery plan, the date of recovery is anticipated for most listed species to be approximately 20 years.

Priority 1--An action that must be taken to prevent extinction or prevent the species from declining irreversibly in
the foreseeable future.
Priority 2--An action that must be taken to prevent a significant decline in species population or habitat quality, or
some other significant negative impact short of extinction.
Priority 3--All other actions necessary to meet recovery objectives.
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Recovery Plan for Upland Species of the San Joaquin Valley

I. INTRODUCTION

The San Joaquin and Sacramento Valleys togetherRegion (Williams and Kilburn 1992). A sixth
form the great Central Valley of California, an enormousendangered plant covered in this recovery plan, palmate-
fiat-bottomed trench rimmed by mountains (Figure 1).bracted bird’s beak, mostly occupies alkali sink and
The Valley floor is 690 kilometers (430 miles) long andchenopod scrub communities; its range extends into
covers about 6,000,000 hectares (15 million acres). Thesimilar communities in the Sacramento Valley.
San Joaquin Valley’s watershed encompasses approxi-
mately 20 percent of the land area of the State (Colliver Of the five federally-listed endangered species of
1993). Its floor below about the 152-meter (500-foot) animals included in this recovery plan, two species have
contour measures approximately 3.44 million hectaresformerly-approved recovery plans. A recovery plan for
(8.5 million acres) and extends about 415 kilometers (258the blunt-nosed leopard lizard was approved in 1980
miles) north-south. West of the Valley proper, hills(U.S. Fish and Wildlife Service [USFWS] 1980a) and a
below about 915 meters (3,000 feet) and high plainsrevised recovery plan was approved in 1985 (USFWS
support natural communities in common with much of1985a). The San Joaquin kit fox recovery plan was
the Valley floor, approved in 1983 (USFWS 1983). Thus, this recovery

plan represents a revision of the recovery plans for these
The San Joaquin Valley floor is occupied by fourtwo species.

urban areas each with populations numbering from
200,000 to more than 500,000 people--Stockton, Of these 11 federally-listed plant and animal species,
Modesto, Fresno, and Bakersfield--and eight smallercritical habitat has been designated only for the Fresno
urban centers each with between 50,000 and 150,000kangaroo rat. See the species account for the Fresno
people: Lodi, Tracy, Manteca, Turlock, Merced, kangaroo rat for a description of its critical habitat.
Madera, Hanford-Lemoore, and Visalia. By 1979, nearly

Associated Candidates and Species of Concern.-all the Valley floor and many of the flatter upland areas
were urbanized or converted to cultivated cropland. LessThirteen plant species of concern that occur in desert

than 60,700 hectares (150,000 acres), or less than 5scrub, grassland, and seasonal playa habitats with
percent, of the Valley floor remains uncultivated. Mostexisting geographic ranges within the region are fully
of the remaining undeveloped land is in the foothills onconsidered in this recovery plan (Table 1). Three
the Valley’s perimeter. Significant portions of the landmammals that are candidates for Federal listing, and four
not cultivated or urbanized have been developed formammal species of concern and one avian species of
petroleum extraction, strip-mined for gypsum and clay,concern also are featured in this recovery plan (Table 1).
or occupied by roads, canals, airstrips, oil-storageThe Buena Vista Lake shrew is the only species to be
facilities, pipelines, and evaporation and percolationincluded that was historically most cornmon in wetlands.
basins. It is included here because all of its extant habitat and

potential habitat is included within the habitats of the
listed species that use alkali sink and associated
communities. Two riparian species also are included, the

A. OVERVIEW riparian brush rabbit and riparian woodrat. Though their
habitats are distinct from those of the other featured

1. Species Represented and Biotic Communities species, they are the only two riparian species whose
ranges are confined to the San Joaquin Valley. It was

Listed Species.--This recovery plan covers 11 expedient to include them here. Three insect species of
species federally-listed as endangered or threatenedconcern confined to interior sand dune communities and
(Table 1). Five plants endemic to arid shrublands andloose sandy soils in other grassland and shrubland
grassland communities of the San Joaquin Valley arecommunities also are featured in this plan (Table 1).
endangered or threatened. Of the five, the CaliforniaApproximately 61 other plants of concern have
jewelflower occupied a wide range of elevation andgeographic distributions partly or wholly within the San
community types but is now very restricted inJoaquin Valley planning region, but either are confined
distribution. Bakersfield cactus is the only desert-to wetlands and vernal pools or range into the Sierra
adapted succulent plant within the San Joaquin Biotic
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Recovery Plan for Upland Species of the San Joaquin Valley

TAnLE 1. Federally-Listed Species, Candidates and Species of Concern
Included in this Recovery Plan.

Federal Listing DateRecovery & Reference; Community AssociationsSpecies          Status ¯ Priority b State Listing Date

California jewelflower 19 Jul 1990, 55 Fed. grasslands, subshmb scrub, chenopod
Caulanthus californicus)

FE, CE 2 Reg. 29370; Jan 1987 scrub, juniper woodland

~almate-bracted bird’s-beak 31 Jul 1986, 51 Fed. Valley and foothill grasslands,
(Cordylanthus palmatus)

FE, CE 2c
Reg. 23765; May 1984 chenopod scrub

Kern mallow (Eremalche FE 2 19 Jul 1990, 55 Fed. chenopod scrub, grassland
kernensis) Reg. 29370

Hoover’s woolly-star (Eriastrum Fr 2 19 Jul 1990, 55 Fed. chenopod scrub, grassland
hooveri) Reg. 29370

San Joaquin woolly- threads FE 1
19 Jul 1990, 55 Fed. grassland, chenopod scrub, subshrub

’Lembertia congdonii) Reg. 29370 scrub

Bakersfield Cactus (Opuntia FE, CE 3c 19 Jul 1990, 55 Fed. sandy soils, arid grassland, chenopod
basilaris var. treleasei) Reg. 29370; Jan 1990 scrub

giant kangaroo rat (Dipodomys FE, CE 2c 5 Jan 1987, 52 Fed. Reg.grassland, chenopod scrub, subshrub
ingens) 283; 2 Oct 1980 scrub

30 Jan 1985, 50 Fed. Relictual Interior Dune Grassland,
Fresno kangaroo rat (Dipodomys Reg. 4222; 27 June other grasslands, chenopod scrub,
nitratoides exilis)

FE, CE 3c 1971(rare), 2 Oct 1980alkali sink(endangered)

Relictual Interior Dune Grassland,Tipton kangaroo rat (Dipodomys 8 Jul 1988, 53 Fed. Reg.chenopod scrub, alkali sink, other
nitratoides nitratoides)

FE, CE 3c 25608; 11 Jun 1989 grasslands

blunt-nosed leopard lizard FE, CE 2c 11 Mar 1967, 32 Fed. grassland, chenopod scrub, alkali
(Gambelia sila) Reg. 4001; 27 Jun 1971sink, subshrub scrub

grasslands, chenopod scrub, alkali
San Joaquin kit fox (Vulpes FE, CT 3c 11 Mar 1967, 32 Fed. sink, subshrub scrub, oak woodland,
macrotis mutica) Reg. 4001; 27 Jun 1971agriculture

lesser saltscale (Atriplex SC
chenopod scrub, grassland, alkaline

minuscula) playas

Bakersfield smallscale (Atriplex
tularensis) SC, CE Jan 1987 alkali sink, chenopod scrub

!Lost Hills saltbush (Atriplex
vallicola) SC alkali sink, chenopod scrub

Vasek’s clarkia (Clarkia
tembloriensis ssp. calientensis) SC Valley and foothill grassland

Temblor buckwheat (Eriogonum
SC

barren clay, shale soils, grassland,
temblorense) subshrub scrub

Tejon poppy (Eschscholzia SC                                    grasslandslemmonii ssp. kernensis)

diamond-petaled California poppy SC clay soils, grasslands
(Eschscholzia rhombipetala)

Comanche Point layia (Layia
leucopappa) SC chenopod scrub, grasslands
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Recovery Plan for Upland Species of the San Joaquin Valley

TABLE 1 (continued). Federally-Listed Species, Candidates and Species of Concern Included in this Recovery Plan.

Species Status" Recovery Federal Listing Date& Reference; Community Associations
Priority ~ State Listing Date

alkaline clay soils, grasslands,
Munz’s tidy-tips (Layia munzii) SC chenopod scrub

Jared’s peppergrass (Lepidium SC
alkali sink, grasslands, chenopod

jaredii ) scrub

Merced monardella (Monardella
leucocephala) SC sandy soils, grasslands

Merced phacelia (Phacelia ciliata SC                                     clay soils, grasslandsvar. opaca)

oil neststraw (Stylocline
citroleum) SC clay soils, chenopod scrub

Ciervo aegialian scarab beetle
SC

Relictual Interior Dune Grassland,
(Aegialia concinna) chenopod scrub in sandy soil

San Joaquin dune beetle (Coelus
SC

Relictual Interior Dune Grassland,
gracilis) chenopod scrub

Doyen’s dune weevil SC Relictual Interior Dune Grassland,
(Trigonoscuta sp.) chenopod scrub

San Joaquin antelope squirrel
SC, CT 2 Oct 1980 grassland, chenopod scrub, subshmb

(Ammospertnophilus nelsoni) scrub, alkali sink

short-nosed kangaroo rat
(Dipodomys nitratoides SC grassland, chenopod scrub, subshrub

brevinasus) scrub, alkali sink

riparian woodrat (Neotoma
fuscipes riparia) PE riparian forest and scrub

Tulare grasshopper mouse SC grassland, chenopo.d scrub, subshrub
(Onychomys torridus tularensis) scrub, alkali sink

Buena Vista Lake shrew (Sorex
ornatus relictus) C marsh, riparian

riparian brush rabbit (Sylvilagus
bachtnani riparius) PE, CE 29 Apr 1994 riparian forest and scrub

San Joaquin LeConte’s thrasher SC                                     chenopod scrub, subshrub scrub(Toxostoma lecontei lecontei)

° FE & FT--Federal Endangered and Threatened; CE & CT---California Endangered and Threatened; PE~roposed endangered;
C--Federal candidates for listing; SC--species of concern (species not presently candidates for listing) (USFWS 1996).

b Recovery Priority--
See Appendix C for how recovery priorities are established for listed species.
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Recovery Plan for Upland Species of the San Joaquin Valley

Nevada foothills or Delta and East Bay Regions at therange through areas that consist of a mosaic of grasslands
north end of the Valley, and are not covered by this plan.and vernal pools, particularly Northern Claypan Vernal
Additionally, there are other listed and candidate speciesPools and Northern Hardpan Vernal Pools.
which occur within the San Joaquin Valley which are not
covered in this plan. These species are either covered A marsh is an herbaceous wetland community. The
under existing recovery plans or will be covered by adominant plants (sedges, rushes, and cattails) are related
recovery plan in the future. The federal status, speciesto grasses. A general name for freshwater marshes of the
distribution, and the availability of a recovery plan areSan Joaquin Valley is tule marsh (Ktichler 1977), which
listed in Appendix D. includes Cismontane Alkali Marsh, Valley Freshwater

Marsh, and Vernal Marsh. Valley Freshwater Marsh
Biotic Communities.--Majortypes of naturalplant intergrades with Coastal Brackish Marsh in the

communities in the San Joaquin Valley below the 500-Sacramento-San Joaquin Delta.
meter (1,500-foot) contour include herbaceous (grass-
lands, vernal pools, and marshes), shrublands, woodlands, San Joaquin Valley shrublands often are referred to as
and riparian forests (Figure 2; Ktichler 1977, Hollandscrub because they are dominated by shrubs less than 2
1986, Griggs et al. 1992). Above that elevation,meters (6 feet) tall. In scrub communities the actual
vegetation grades through woodlands and into evergreencover of shrubs may be dense or sparse, and the ground
forests. On the west, grassland and shrub communitiescover often consists of grasses and forbs typical of
extend to between 600 and 900 meters (2,000 and 3,000grassland communities. In the San Joaquin Valley,
feet), scrubs occur in alkali sinks, on alluvial fans, on dune

remnants, in riparian areas, and in arid uplands.
Although biotic communities comprise both animals

and plants, communities typically are named on the basis Alkali sinks are drainage basins that have soils high in
of the dominant plant species or site characteristics,soluble salts, which may or may not be alkaline
Several classification systems have been proposed for(Twisselmann 1967). These basins are dominated by
biotic communities in California, but none is universallyhalophytes, i.e., plants tolerant of alkaline and saline
accepted. Specific community names that are capitalizedsoils. Playas (shallow, temporary lakes) may form in
herein correspond to those described by Holland (1986)alkali sinks during periods of heavy rainfall. Alkali sinks
and Griggs et al. (1992). The equivalent names underin the San Joaquin Valley typically support scrub plant
alternate systems are summarized by Mayer andcommunities such as Alkali Playa, Haplopappus
Laudenslayer (1988). Many of the natural communitiesShrubland, and Valley Sink Scrub.
in the San Joaquin Valley are considered rare (Holland
1986, Griggs et al. 1992), irrespective of the presence of Alluvial fans are fan-shaped areas of soil deposited by
rare species. Certain recovery actions for endangeredmountain streams where they enter valleys or plains. In
and threatened species also will contribute to thethe San Joaquin Valley, alluvial fans typically support

conservation of the rare communities they inhabit. Plantsaltbush scrub, which is one of several plant assemblages

communities discussed in this recovery plan aredominatedbycommonsaltbush(Atriplexpolycarpa) or
described below. See Table 1 for the featured species thatspiny saltbush (A. spinifera). These include Interior
occur in these plant communities. Coast Range Saltbush Scrub, Sierra-Tehachapi Saltbush

Scrub, and Valley Saltbush Scrub. A type of saltbush
Grasslands are dominated by perennial or annualscrub also may occur on sandy deposits surrounding

grasses, but the associated forbs (broad-leaved herbs)historical lake beds, where it is termed the Relictual
often are conspicuous because of their showy flowers.Interior Dunes community. Chenopod scrub is a general
General terms that have been used for grasslands in theterm for shrublands that are dominated by plants in the
San Joaquin Valley include California prairie (Ktichlergoosefoot family (Chenopodiaceae); in the San Joaquin
1977) and Valley and Foothill Grassland (Holland 1986).Valley this includes the various saltbush scrubs, Alkali
The featured species in this recovery plan occur in thePlaya, and Valley Sink Scrub. Alkali Meadow is a
following grasslandcommunities: Nonnative Grassland,transitional community that occurs at the bottom of
Pine Bluegrass Grassland, Relictual Interior Dunealluvial fans; it comprises a mixture of species
Grassland, Valley Needlegrass Grassland, and Valleycharacteristic of alkali sinks, grasslands, marshes, and
Sacaton Grassland. Some of the featured species mayriparian forests.
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Figure 1. The Great Central Valley of California.
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Figure 2. Map of historical natural vegetation of central California, based on Kuchler (1977).
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Riparian scrubs occur along rivers and streams andintergrade, rather than having identifiable boundaries.
may intergrade with riparian forests. The general nameThe intergradation of plant communities leads to some
Great Valley Riparian Scrub includes several commu-discrepancies regarding their proper classification.
nity types dominated by different shrub species,Thus, Holland (1986) included Alkali Meadow and
including Buttonbush Scrub, Elderberry Savanna, GreatAlkali Playa with the herbaceous communities even
Valley Mesquite Scrub, and Great Valley Willow Scrub. though both include shrubs. He classified Great Valley
Intermittent Stream Channels also are riparian but have aMesquite Scrub as a riparian plant community, but
different shrub composition than do the channels ofTwisselmann (1967) considered it to be characteristic of
permanent streams, alkali sinks. Communities also may occur in mosaics,

which are interspersed patches of vegetation dominated
Other scrubs that occur in arid upland areas of the Sanby different species. Plants and animals may be restricted

Joaquin Valley and adjacent high plains include Upperto particular microhabitats, which are localized areas
Sonoran Subshrub Scrub and chaparrals. Subshrubs arewith unique conditions due to small-scale variations in
perennial plants that are woody only at the base, such astopography, soil characteristics, drainage patterns, and
California buckwheat (Eriogonum fasciculatum) and other physical features of the landscape. Thus, habitat
matchweed (Gutierrezia californica). However, Upper descriptions for the rare and endangered species in this
Sonoran Subshrub Scrub also includes true shrubs suchrecovery plan are to some extent generalizations, which
as California ephedra (Ephedra californica) and take into account the range of communities in which each
bladderpod (lsomeris arborea). Chaparrals are species occurs.
characterized by evergreen shrubs and occur most often
in the outer coast ranges. Small patches have been The San Joaquin Valley shares much of its unique
mapped in the hills surrounding the San Joaquin Valleybiota with the Sacramento Valley. Most of the Central
(Ktichler 1977), but none provide habitat for the featured Valley’s endemism (species restricted in occurrence) is
species in this recovery plan. associated, in order of numbers, with extreme aridity,

vernal pools, and wetlands. Among vascular plants,
Both woodlands and forests are dominated by trees,endemism is mostly associated with vernal pools (14

However, trees are spaced more distantly in woodlandsspecies), extreme aridity (8 species), and alkaline soils (6
than in forests and do not form a solid canopy,or more species). Ofthe 44 endemic plants ofthe Central
Woodlands are characteristic of the foothills surround-Valley, 26 are shared by the 2 regions, 14 are San Joaquin
ing the San Joaquin Valley and also occur in theValley endemics, and only 4 are confined to the
transition zones between riparian forest and grassland.Sacramento Valley. Of the 28 species, and subspecies of
Woodlands may be named on the basis of the mostendemic mammals, reptiles, and amphibians in the
common trees (e.g., oak woodland, juniper woodland) orCentral Valley, 16 are associated with arid grassland and
on their location (e.g., foothill woodlands, riparianshrubland communities in the San Joaquin Valley, and
woodlands). Cismontane woodlands are those that occur only 3 are confined to the Sacramento Valley (Bradford
west of the SierraNevada crest. Woodlands in the region1992, Williams and Kilburn 1992). More endemic
covered by this recovery plan include Blue Oakvertebrate species co-occur in the San Joaquin Valley
Woodland, Cismontane Juniper Woodland and Scrub,than anywhere comparable in the continental United
and Valley Oak Woodland. States.

Forests in the Great Central Valley consist of broad- 2. Reasons for Decline and Threats to Communities
leaved, deciduous trees and occur along rivers and
streams. Shrubs, vines, and tree seedlings typically Loss and degradation of natural communities due to
create a dense understory. A general term for this forestagriculture, urbanization, livestock grazing, water
type is Valley riparian forest. Specific community impoundment and diversion, historical predator and pest
names include Great Valley Cottonwood Ripariancontrol, and other human activities have jeopardized
Forest, Great Valley Mixed Riparian Forest, and Greatnearly all the unique biota of the Valley below the
Valley Valley Oak Riparian Forest. woodland belts, and are the major causes of

endangerment of the state and federally listed species
Any division of vegetation into community types (Figure 3). The delta freshwater marshes and the vast tule

must be somewhat arbitrary because communities oftenmarshes of the Valley are nearly gone. Of the
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approximately 2,110,257 hectares (5,214,539 acres) ofCommission has conducted two important large-scale
land in the southern San Joaquin Valley region (includingnatural community and species surveys. The first was
the Carrizo Plain Natural Area and most of the Tulare The Southern San Joaquin Valley Ecosystem Protection
Basin below the woodland belts) studied by theProgram (Anderson et al. 1991, Spiegel and Anderson
California Energy Commission, only 324 hectares (8001992), wherein surveys of quarter-sections of natural
acres) of degraded wetlands were found by 1989 (Spiegellands in most of the Tulare Basin were made. Later,
and Anderson 1992). Over 40,468 hectares (100,000California Energy Commission conducted quarter-
acres) of seasonal wetlands are found farther north in thesection surveys on the Carrizo Plain Natural Area with
San Joaquin Basin, mostly in Fresno and Mercedfunding provided by the U.S. Bureau of Land
Counties. The grassland and vernal pool communitiesManagement (USBLM; Kakiba-Russell et al. 1991).
have been reduced mostly to narrow piedmont strands,These two programs have collectively provided more
fringing the Valley floor, and their native species haveinformation on extant biotic communities and habitat
been largely displaced by exotic species of weedy annualdistribution and quality for listed species than all others
grasses and forbs. Of the original 400,000 hectarescombined. The California Energy Commission’s
(about 1 million acres) or more of riparian communitiesSouthern San Joaquin Ecosystem Protection Plan
in the Central Valley, less than 10 percent existed in(Spiegel and Anderson 1992) has provided the
1979, mostly located in the Sacramento Valley (Warnerframework on which the resource management agencies
1979). Water diversions, stream channelization, andhave developed their mitigation and conservation
clearing and cultivation of riparian communities all havestrategies.
played roles in loss of riparian communities. Of those
remaining today, most are highly degraded in quality and Several wide-area multispecies (i.e., community
support few or none of their characteristic species,level involving thousands of acres) Habitat Conservation
Extant riparian communities in the San Joaquin ValleyPlans are in various stages of development in the San
consist of less than 2,800 hectares (7,000 acres) ofJoaquin Valley as conditions of incidental-take permits
narrow, degraded stands along channelized streams,under section 10 of the Endangered Species Act of 1973
Only about 269 hectares (665 acres) of relatively mature(P.L. 93-205, 16 U.S.C. 1531 et seq.). Under section
riparian forest with a well-developed understory of herbs 10(a)(1)(B) of the Endangered Species Act, the USFWS
and shrubs are found in two parks and one preserve in thecan authorize the taking of federally listed fish and
San Joaquin.Valley (Williams and Kilburn 1984). wildlife by nonfederal entities if such taking occurs

incidentally during otherwise legal activities. An
Loss and degradation of natural communities in theapplicant for an incidental take permit submits a Habitat

region due to conversion to irrigated cropland haveConservation Plan that specifies, among other things, the
continued at much slower rates since about 1986, but stillimpacts that are likely to result from the takings and the
pose new threats to many additional species (Williamsmeasures the permit applicant will undertake to minimize
and Kilburn 1992, USFWS 1994a). The greatest newand mitigate such impacts. Many of these Habitat
threats are to the biota of grassland and vernal poolConservation Plans are an important component of
communities along the eastern and northwestern edges ofrecovery strategies, from protecting specific habitats to
the Valley, where urbanization, ranchette developments,restoration to focusing habitat acquisitions to lands
wind energy developments, and cultivation areidentified as important for recovery. The Metropolitan
collectively causing destruction of natural communitiesBakersfield Habitat Conservation Plan has been
at an increasing pace. implemented, and the Kern Valley Floor, and San

Joaquin County Habitat Conservation Plans are in active
3. Conservation Efforts at the Community Level development stages. The other large conservation efforts

in the Valley include the Carrizo Natural Heritage
Past Conservation Measures.--Specific and impor- Program (USBLM, California Department of Fish and

tant general conservation measures for one or a fewGame [CDFG], The Nature Conservancy), California
species are briefly mentioned in individual speciesEnergy Commission mitigation programs, the CDFG
accounts. Highlighted here and in Table 2 are the mostmitigation program in the Allensworth Natural Area
significant large-scale natural community acquisitions(Spiegel and Anderson 1992), the endangered species
and habitat conservation planning efforts involving thehabitat protection programs in the Elk Hills (Department
species covered in this document. The California Energyof Energy), Occidental of Elk Hills, Kern and Pixley
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Figure 3. Map showing recent land uses in three categories.
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TABLE 2. (continued). Summary of Larger and Community-level Conservation Efforts in the San Joaquin Valley Planning Area.

Approx,Mgrnt. Other Size    YearProject 1 Purpose Location Agency 2 Target Species a Species (acres) Acquired

Misc. mitigations mitigation Lokem ER CDFG sjkf bnll tkr km hws sjlt snkr 140 1992-94
gkr sjas

PGE/PGT Pipeline mitigation Palm Tract CDFG sjkf 1,221 1994

PGE/PGT Pipeline mitigation Tracy Hills~Critas/Connelly Ranch CDFG sjkf 443 1993

Pass mitigation Tracy Hills~rites/Connelly Ranch CDFG sjkf 627 1992Safeway/Patterson

PG&E Stan Pac II & Stockdale Ranch mitigation Allensworth ER CDFG bnll sjkf tkr sjas 126 1991

Metropolitan Bakersfield HCP mitigation Kem County CDFG sjkf bnll gkr sjas tkr 4,093 1992-98

Metropolitan Bakersfield HCP mitigation Specialty Preserves CDFG bc 317 1993-97

Misc. mitigations mitigation Allensworth ER CDFG bnll sjkf tkr sjas 500 1991-95

Los Banos Creek Conservation mitigation Los Banos Creek CDFG sjkf 85 1993
Easement

Salt Creek Conservation Easement mitigation Salt Creek CDFG sjkf 378 1997

Unimin on-site mitigation Unimin Property CDFG sjkf 50 1994

Caswell Memorial State Park nonmitigation Caswell Memorial State Park CDPR rbr rwr 260 1950-98

Ca. Aqueduct Era. Op & Mt. ’93 on-site mitigation SJ Field Division, Chrisman DWR bnll sjkf tkr bc 212 *
Pumping Plant

Ca. Aqueduct Em. Op & Mt. ’91 mitigation * DWR bnll sjas sjkf tkr 118 *

Ca. Aqueduct Em. Op & Mt. ’91 mitigation * DWR sjkf bnll tkr 8.8 *

Coastal Branch Phase II Pipeline mitigation * DWR bnll gkr sjas sjkf hws sjwt 1,661 *

CEC Sycamore Cogeneration mitigation Semitropic Ridge CEC sjkf tkr 1,924 1988-92

CEC Midway/Sunset Cogen. mitigation Lokern CEC bnll gkr sjkf snkr 883 1989-92

Misc. mitigations mitigation Lokern CEC bnll gkr sjkf snkr 284 1989-91

Caltrans 33/152 Intersection Improvement mitigation Jasper Sears Road Caltrans sjkf 40 1994-95

Misc. mitigations mitigation Semitropic Ridge CDFG/CEC sjkf tkr 311 1984-92

Chowchilla Canal Bypass nonmitigation Chowchilla Canal Bypass CDFG/DWR bnll Iss 549 1977

Clifton Court Forebay nonmitigation Clifton Court Forebay CDFG/DWR sjkf dpcp **3,000 1972



TABLE 2. (continued). Summary of Larger and Community-level Conservation Efforts in the San Joaquin Valley Planning Area.

Mgmt. Other Approx.
Size Year

Project 1 Purpose Location Agency = Target Species = Species (acres) Acquired

Cottonwood Creek WA nonmitigation Cottonwood Creek WA CDFG/CDPR sjkf *’6,315 1979

Byron Airport on-site mitigation Byron Airport Habitat CDFG/ sjkf dpcp 814 1993
Management Lands FAA

Los Vaqueros Reservoir on-site mitigation Los Vaqueros Watershed CDFG/CCWD sjkf 4,150 1994

San Luis Dam on-site mitigation O’Neill Forebay Wildlife Area CDFG/BOR sjkf **700 1976

San Luis Dam on-site mitigation San Luis Reservoir Wildlife Area CDFGJBOR sjkf *’901 1976

O’Neill Dam Safety Project on-site mitigation Interstate 5 corridor CDFG/BOR sjkf 171 1964

Springtown Alkali Sink Conservation mitigation bank Springtown Alkali Sink CDFG/Private pbbb 53 1998
Easement

Pixley NWR nonmitigation Pixley NWR USF’~MS bnll sjas sjkf tkr 5,200 1960-94

Antioch Dunes NWR nonmitigation Antioch Dunes NWR USF-VMS casb sjdb 60 1980

Sacramento NWR Complex nonmitigation Sacramento, Delevan, USF-3NS pbbb **5,432 1937-98
and Colusa NWR-Uplands

Merced NWR nonmitigation Merced NWR USFVVS sjkf bnll **7034 51

San Luis NWR nonmitigation San Luis NWR USFWS sjkf **7500 66

Kern NWR nonmmitigation Kern NWR USF3NS tkr sjkf bvls *’10,618 1960

Bittercreek NWR nonmitigation Bittercreek NWR USFVVS bnll sjkf gkr *’11,400 1985-98

Caltrans widening of 33/166 mitigation Bittercreek NWR USFWS sjkf 40 1998

Tule Vista Farms Conviction plea agreement Pixley NWR USFVVS bnll sjkf tkr 160 1994

Buena Vista Valley Panoche Hills nonmitigation Panoche Hills USBLM bnll gkr sjkf hws jpg sjwt    5,166 1989-96
Management Area snkr

Griswotd/Tumey Hills Management Area nonmitigation Griswold/Tumey Hills USBLM gkr sjkf jpg 8,579 1989-95

Ciervo Hills/Joaquin Rocks nonmitigation Ciervo Hills/Joaquin Rocks USBLM bnll gkr sjdb sjkf casb jpg 21,127 1990-97
Management Area

Coalinga Management Area nonmitigation Coalinga Mineral Springs USBLM bnll sjkf cjf snkr 956 1989-94

Santa Barbara Canyon Allotment nonmitigation Santa Barbara Canyon USBLM cjf 1778 Public
Domain



TABLv, 2. (continued). Summary of Larger and Community-level Conservation Efforts in the San Joaquin Valley Planning Area.

Mgmt. Other Approx, Size Year
Project ~ Purpose Location Agency 2 Target Species a Species (acres) Acquired

Kreyenhagen Hills Management Area nonmitJgation Kreyenhagen Hills USBLM cjf 1,200 Public
Domain

Lokem ACEC nonmitigation Lokem USBLM sjkf bnll km sjlt snkr 3,110 1996

Kettleman ACEC nonmitigation Kettleman Hills USBLM sjkf bnll sjas hws sjwt 6,730 1996

Carrizo Plain ACEC nonmitigation Carrizo Plain Natural Area USBLM bnll gkr sjas sjkf snkr cjf hws Ihsb 103,102 1988-95
jpg mtt sjwt

Celeron All-American Pipeline mitigation Carrizo Plain Natural Area USBLM bnll, sjkf, gkr snkr 140.08 within    1988
the 103,102

PG&E UltraPower Ogle mitigation Carrizo Plain Natural Area USBLM bnll, sjkf snkr 30 within    1990
Transmission Line the 103,102

PSE Sierra, Double C and Kern mitigation Carrizo Plain Natural Area USBLM sjkf snkr 137.42 within    1991
Front Cogen the 103,102

Valley Waste BV-2 mitigation Carrizo Plain Natural Area USBLM bnll, sjkf, gkr snkr 88.23 within 1991
the 103,102

So Cal Gas North Midway mitigation Carrizo Plain Natural Area USBLM bnll, gkr, sjkf snkr 228.34 within    1991
Sunset Pipeline and Buena Vista the 103,102
Pipeline

Celeron Pentland Pipeline mitigation Carrizo Plain Natural Area USBLM bnll, sjkf snkr 21.33 within 1991
the 103,102

PG&E UItraPower Ogle Gas Line mitigation Carrizo Plain Natural Area USBLM sjkf, bnll snkr 14.86 within 1991
the 103,102

Chalk Cliff mitigation Carrizo Plain Natural Area USBLM sjkf snkr 20.97 within 1991
the 103,102

Mt. Poso Cogen mitigation Carrizo Plain Natural Area USBLM bnll, sjkf snkr 40 within 1993
the 103,102

Mobil Oil Lease Project mitigation Carrizo Plain Natural Area USBLM sjkf, bnll, gkr snkr 1,140 within 1992
the 103,102

PSE Inc. mitigation Carrizo Plain Natural Area USBLM bnll sjkf snkr 3,048 within    1991
the 103,102

Concord Naval Weapons Station nonmitigation Concord Naval Weapons DOD sjkf **8,000    1930
Station - Uplands



TABLE 2. (continued). Summary of Larger and Community-level Conservation Efforts in the San Joaquin Valley Planning Area.

Mgmt. Other Approx.
Size Year

Project 1 Purpose          Location Agency = Target Species = Species (acres) Acquired

Fort Hunter Liggett on-site mitigation on-site management DOD sjkf 22,500 1940
and nonmitigation

Camp Roberts National Guard on-site mitigation on-site management DOD/CANG sjkf 42,784 1940
Training Site and nonmitigation

Lawrence Livermore National on-site mitigation Site 300 DOE/University dpcp sjkf **7,000 1953-57
Laboratory of California

Naval Petroleum Reserve #2 on-site mitigation Elk Hills DOE sjkf bnll gkr sjlt snkr 10,380 1980
and nonmitigation on-site management

North Kern Prison on-site mitigation on-site management DOC bnll sjkf tkr 348 1990

Tracy Hills HCP on-site mitigation Tracy Hills Private/CDFG sjkf 3,341 98

Romero/Simon Newman nonmitigation Romero/Simon Newman TNC/USFWS sjkf *’61,000 1998
Ranches Private

Numerous Kern Co. Developments mitigation bank Coles Levee Ecosystem CLEP bnll gkr sjas sjkf tkr    hws snkr 6,059    1992
Preserve

Carrizo Plain Natural Area nonmitigation Carrizo Plain Natural Area TNC bnll gkr sjas sjkf Ihsb mtt snkr 7,428 1987

Sand Ridge , nonmitigation Sand Ridge CNLM/TNC bc sjwt tkr snkr 285 1969-97

Lokern nonmitigation Lokern CNLM bnll gkr sjas sjkf hws km Ihsb snkr 2,047 1993-94

Laidlaw Pipeline mitigation Lokern CNLM bnll km sjkf 3 1993

Kettleman Hills Waste Facility mitigation Semitropic Ridge CNLM sjkf 80 1993

Kern Water Bank HCP nonmitigation Kern Fan Element KCWA sjkf tkr sjas bnll possible bvls 19,900 1997
sjwt hws introduction site

Kem Water Bank Interim Program mitigation Kern Fan Element KCWA sjkf tkr sjas bnll 489 within    1996
sjwt hws the 19,900

Kern Water Bank HCP - Master mitigation bank Kern Fan Element KCWA sjkf tkr sjas bnll 3,267 within 1997
Permit sjwt hws the 19,900

DWR - La HaciendaJlnterim Land mititgation Kern Fan Element KCWA sjkf bnll tkr 530 within 1997
Management the 19,900

Kern County Landfill on-site mitigation Bena Landfill Kern County sjkf 900 1997



TABLE 2. (continued). Summary of Larger and Community-level Conservation Efforts in the San Joaquin Valley Planning Area.

Mgmt. Other Approx. Year
Target SizeProject 1             Purpose             Location          Agency =          Species = Species    (acres) Acquired

NuevoFrorch HCP on-site mitigation Lokem NuevoiTorch sjkf bnll gkf sjas tgm Ihsb 200 1998
km hws

East Bay Regional Parks nonmitiga~on Black Diamond Mines EBRP sin *’5,000 1973-97

East Bay Regional Parks nonmitigat~on Round Valley EBRP sjkf 1,864 1988-96

East Bay Regional Par~s prolx~sed Garaventa Property EBRP sjld 772 1997
mitigation bank

East Bay Regional Parks nonmitigat~on Vasco Caves EBRP/CCWD slid 722 1997

Brushy Peak Preserve nonmitigation Brushy Peak Livermore Area sjkf **525 1990
Recreation and Park

District

Wind Wolves Preserve nonmitigation Wind Wolves Preserve-- The Wildlands sjkf bnll bc **34 square 1996
Valley floor Conservancy miles

Occidental of Elk Hills on-site mitigation Elk Hills on-site Occidental sjkf bnll gkr hws ons sjlt snkr       38,227 1998
and nonmi~gation management

Occidental of Elk Hills on-site mitigation Elk Hills OccidentaVUSFWS sjkf bnll gkr hws ons silt snkr 7,075 within *
the 38,227

Springtown Alkali Sink nonmitigation Springtown Alkali Sink City of Livermore pbbb 300    unknown

* currently under negotiations

** No estimates available for listed species habitat, but significant enough to assist in Recovery efforts.

~ ER---~ological Reserve; NWR--National Wildlife Refuge; WA--Wildlife Area
ACEC--Area of Critical Environmental Concern; HCP--Habitat Conservation Plan; T&E~Threatened and Endangered Species

2 BOR--U.S. Bureau of Reclamation; CANG---Califomia Army National Guard; CCWD---Contra Costa Water District; CDFG--Califomia Department of Fish & Game; CDPR--
California Department of Parks and Recreation; CEC---California Energy Commission; CLEP~oles Levee Ecosystem Preserve; CNLM---Center for Natural Lands Management;
DOC--Department of Corrections; DOD~Department of Defense; DOE,--Department of Energy; DWR~Department of Water Resources; EBRP--East Bay Regional Parks;
FAA--Federal Aviation Administration; KCWA--Kern County Water Agency; TNC--The Nature Conservancy; USBLM--U.S. Bureau of Land Management; USFWS--U.S. Fish
& Wildlife Service

3 bc - Bakersfield cactus; bnll - Blunt-nosed leopard lizard; bss - Bakersfield smallscale; bvls - Buena Vista Lake shrew; casb - Ciervo aegialian scarab beetle; cjf- California
jewelflower; cpl - Comanche Point layia; ddw - Doyen’s dune weevil; dpcp - Diamond-petaled California poppy; fkr - Fresno kangaroo rat; gkr- Giant kangaroo rat; hws - Hoover’s
woolly-star; jpg - Jared’s peppergrass; km - Kern mallow; lhsb - Lost Hills saltbush; lss - Lesser saltscale; mm - Merced monardella; mp - Merced phacelia; mtt - Munz’s tidy-tips;
ons - Oil neststraw; pbbb - Palmate-bracted bird’s-beak; rbr- Riparian brush rabbit; rwr - Riparian woodrat; sjas - San Joaquin antelope squirrel; sjdb - San Joaquin dune beetle; sjkf
- San Joaquin kit fox; sjkr- San Joaquin kangaroo rat; sjlt - San Joaquin Le Conte’s thrasher; sjwt - San Joaquin woolly-threads; snkr- Short-nosed kangaroo rat; tbw -Temblor
buckwheat; tgm - Tulare grasshopper mouse; tkr - Tipton kangaroo rat; tp - Tejon poppy; vc - Vasek’s clarkia
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National Wildlife Refuges (Table 2), and the National communities. With some change in management
Wildlife Refuge programs (Kern and San Luis refuge objectives and habitat restoration, upland areas could
complexes). Several mitigation banks, (i.e., large blockssupport a significantly larger population of kit foxes than
of land preserved, restored and enhanced for purposes ofcurrently. Easement lands support a small population of
consolidating mitigation for and mitigating in advance ofSan Joaquin kangaroo rats with a unique genetic
projects that take listed species) are part of existing orconstitution, though its subspecies taxonomy is unclear
developing Habitat Conservation Plans in the San(Johnson and Clifton 1992, Endangered Species
Joaquin Valley. These include the ARCO Cole’s Levee,Recovery Program unpubl, data). In both counties some
Kern Water Bank, and Chevron Lokern Habitat riparian areas on existing and planned refuge lands could
Conservation Plans, all in Kern County. provide habitat for viable populations of riparian brush

rabbits and woodrats.
Appropriations from Congress and money provided

by the CaliforniaWildlifeConservationBoardandraised Additions to the Pixley National Wildlife Refuge,
by The Nature Conservancy have resulted in about 83Tulare County, have protected significant habitat for
percent of the 102,640-hectare (253,628-acre) Carrizoblunt-nosed leopard lizards, Tipton kangaroo rats, San
Plain Natural Area being in public or The Nature Joaquin kit foxes, and mountain plovers (a candidate
Conservancy ownership. Congressional appropriationsspecies not featured in this plan, but a large proportion of
and Federal land exchanges were used to acquire 26,102its total population winters in the area covered in this
hectares (64,500 acres) between 1988 and 1995 to add toplan). Addition of the Bitter Creek National Wildlife
the 54,442 hectares (134,528 acres) already in FederalRefuge (foothills and mountains at southwestern edge of
ownership. These properties are managed by USBLM. the Valley, mostly in Kern County) to the Hopper
The CDFG has management responsibility for the 2,574Mountain refuge complex, though targeted for recovery
hectares (6,360 acres) the State has purchased, and Theof the California condor, also provides protection of
Nature Conservancy owns and manages another 2,577some habitat for the San Joaquin kit fox, San Joaquin
hectares (6,369 acres). The Carrizo Plain Natural Area is antelope squirrel, Tulare grasshopper mouse, and
a relatively large area, but thousands of acres werepossibly the blunt-nosed leopard lizard, giant and short-
farmed for decades and a large proportion is steep,nosed kangaroo rats, mountain plover, and San Joaquin
mountainous terrain; less than about 30 percent providedLe Conte’s thrasher.
natural habitat for listed species at the time of
establishment. Acquisition of properties in the Allensworth Natural

Area of Tulare and Kern Counties and the Semitropic
Another large scale program of acquisition, directedRidge and Lokern Natural Areas (natural areas defined

by USBLM, is the land purchases and exchange in theby Spiegel and Anderson [1992]) by CDFG, California
western Fresno and eastern San Benito Counties, mainlyEnergy Commission, and Center for Natural Lands
involving properties known as the Martin or CantuaManagement have been from a variety of funds, both
Creek and Silver Creek ranches (hereinafter called thepublic and private (Table 2). To date, the conservation
Ciervo-Panoche NaturalArea). Acquisitions in these parcels are relatively small and scattered, but each of the
two programs (Carrizo Plain Natural Area and Ciervo- three areas is critical to the recovery of some species.
Panoche Natural Area) collectively have done more toDedicated conservation lands in each area should expand
advance the recovery of the San Joaquin Valley’s listedas the Habitat Conservation Plans are completed and
species than all others combined. Acquisition willimplemented, and if the ongoing planning for a
continue tobeamajorelementofrecoveryprocesses, butmitigation bank in the Lokern Natural Area by the
will play alesser role than in the past. agencies and Chevron, Inc., is completed and a

mitigation bank established.
The third large-scale program by the Federal

government has been the acquisition of fee title and Several agency management plans and management
easements to natural and farmlands in Stanislaus andagreements, which define and commit an agency to
Merced Counties to add to existing and create newmanaging property in specified ways, exist or are being
National Wildlife Refuges. Refuge programs have beendeveloped to protect listed species habitat in the San
directed at waterfowl and other wetland species thoughJoaquin Valley. The primary goal of these plans is to
substantial areas in Merced County are uplandensure that properties with value as habitat for listed
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species are managed and monitored to preserve, protect,political, practical, and other -- of single-species
or enhance populations of those species while protectingconservation efforts, consideration of a broader,
other societal interests. Plans of this sort represent theecosystem approach to conservation has gained much
principal mechanism for protecting listed species onwider attention in recent years (Salwasser 1991,
public lands. Common shortcomings, however, of theseCostanza et al. 1992, Grumbine 1992, Franklin 1993,
plans are lack of adequate information on which to baseJensen et al. 1993, Scott et al. 1993, Slocombe 1993,
habitat management actions, and few or no provisions forTasse 1993, Wilcove 1993, Alverson et al. 1994,
obtaining needed information. The exceptions areBormann et al. 1994, Grumbine 1994a, 1994b, Jensen
several recently-developed plans that make provisions toand Bourgeron 1994, Noss and Cooperrider 1994, Soul6
conduct research as high priorities (e.g., Center for1994, Alpert 1995, Ecological Society of America
NaturalLands Management 1993, USBLM et al. 1995). 1995a, 1995b, Kerr 1995, Keystone Center 1991,

National Research Council 1995, Noss et al. 1995, Pastor
Critical Needs Analysis.~The status of 32 of the 34 1995, Tear et al. 1995, Walker 1995, Yaffee et al. 1996).

species included in this recovery plan was examined for
critical needs as part of the Friant Biological Opinion The ecosystem approach is not, however, without
Critical Needs Analysis (Colliver et al. 1995). problems and critics (LaRoe 1993, Eisner et al. 1995,
Additional species of the Sierra foothills also wereStanley 1995, Wilcove and Blair 1995). Although the
included in the analysis, but are not discussed here. Theecosystem approach suggests a more simplistic and
other two species of this recovery plan, the San Joaquinholistic process for conserving listed species, this
kit fox and the palmate-bracted bird’s-beak, were notapproach must still attend to the management and
included, by agreement with the USFWS, because theymonitoring requirements of key species in the ecosystem
were dealt with in the critical needs analysis for theto ensure that the ecosystem maintains its integrity- its
contemporaneous Biological Opinion for Interimconstituent species and dynamics -- and continues to
Contract Renewal(USFWSinlitt. 1995a). That analysissupport those species that are most vulnerable to
found that both the San Joaquin kit fox and palmate-ecosystem change. Though there indeed are many
bracted bird’s-beak had critical needs, advantages to an ecosystem approach, both the State and

Federal endangered species acts still require recovery of
Of the 34 species examined in the two analyses, 12individually listed species.

have critical needs. These species are: palmate-bracted
bird’s beak, Kern mallow, Bakersfield cactus, Bakersfield In concert with the evolution of the ecosystem
smallscale, Vasek’s clarkia, oil neststraw, Fresnomanagement concept, adaptive management has become
kangaroo rat, riparian woodrat, Buena Vista Lake shrew, a somewhat common theme in the conservation literature
riparian brush rabbit, San Joaquin kit fox, and Doyen’s(Holling 1978, Lee and Lawrence 1986, Waiters 1986,
dune weevil. A critical need is defined as any intrinsicWalters and Holling 1990, Boyce 1992 and 1993, Noss
state or external situation that threatens a species withand Cooperrider 1994). Adaptive management is the
extinction or preclusion of recovery and requires action"process of linking management with monitoring within
during the next year to improve or avoid a furthera research framework" (Noss and Cooperrider 1994, p.
deterioration of that species’ chances of survival and298). It is learning by doing, and ongoing monitoring and
recovery. The critical threats and actions needed for eachresearch are important to learning how to efficiently and
of the 12 species are reflected in the recovery tasks andsensitively manage ecosystems. Such research will
priorities established in this recovery plan for theseinclude population viability analyses of umbrella species
species. (listed species with the broadest geographic ranges and

habitat requirements), keystone species (those which by
4. Ecosystem-Level Recovery Strategy their numbers or activities have key roles in shaping the

species composition or physical structure of the natural
Approach to Recovery Planning.--As with many community), and indicator species (species whose

other Federal land-management agencies, the USFWSpresence symbolizes certain features of a natural
has adopted an ecosystem approach in managing ourcommunity). Boyce (1992, 1993, p. 525)considers such
Nation’s natural resources (USFWS 1994b, Henne 1995,analyses, if done properly, a natural extension of adaptive
USFWS 1995a). Given the increasingly severemanagement. Population viability analyses require that
constraints -- environmental, financial, temporal,all available dataon a target species be pulled together to
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TABLE 3. KEY TO PUBLIC AND CONSERVATION LAND PARCELS SHOWN IN FIGURE 4. (Names in italics are
those lands which have value to the species covered in this recovery plan. This list is not complete.)

Name Map Number

Acker Island ..................................................................................................1
Alkali Sink Ecological Reserve .....................................................................2
Allensworth Ecological Reserve ...................................................................3
Antioch Dunes National Wildlife Refuge ......................................................4
Banta-Carbona Fish Screen ..........................................................................5
Barker Slough ...............................................................................................6
Bitter Creek National Wildlife Refuge ..........................................................7
Brannon Island Fishing Access .....................................................................8
Buttonwillow .................................................................................................9
Calhoun Cut Ecological Reserve ................................................................10
Camp Roberts Military Reserve ..................................................................11
Carrizo Plain Ecological Reserve ..............................................................12
CaswelI Memorial .......................................................................................13
China Island ................................................................................................14
Chowchilla Canal Bypass ...........................................................................15
Claus ...........................................................................................................16
Clifton Court Forebay Wildlife Area ..........................................................17
Coles Levee Ecosystem Preserve ................................................................18
Cosumnes River ..........................................................................................19
Corral Hollow Ecological Reserve .............................................................20
Cottonwood Creek (Upper & Lower) .........................................................21
Creighton Ranch Preserve ..........................................................................22
Delta Islands ...............................................................................................23
Delta Meadows ...........................................................................................24
Duck Creek Conservation Easement ..........................................................25
Duck Pond ..................................................................................................26
East Gallo ....................................................................................................27
Elk Hills ......................................................................................................28
Elkhorn Plains Ecological Reserve ............................................................29
Flying M Ranch ..........................................................................................30
Freitas.........................................................................................................31
Fresno River ................................................................................................32
Goose Lake .................................................................................................33
Grasslands State Park ................................................................................34
Grayson-San Joaquin River Cone ...............................................................35
Grizzly Island ..............................................................................................36
Hailwood .....................................................................................................37
Hill Slough Wildlife Area ...........................................................................38
Hunter Liggett Military Reserve .................................................................39
Jepson Prairie ..............................................................................................40
Kaweah Oaks Preserve ...............................................................................41
Kelly ...........................................................................................................42
Kerman Ecological Reserve .......................................................................43
Kern National Wildlife Refuge ....................................................................44
Kern River Parkway ...................................................................................45
Kesterson National Wildlife Refuge ............................................................46
Kesterson Site .............................................................................................47
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TABLE 3. (continued). Key to Public and Conservation Land Parcels Shown in Figure 4.

Name Map Number

Lc Grand .....................................................................................................48
Lemoore Naval Air Station .........................................................................49
Little Panoche Reservoir Wildlife Area ......................................................50
Lokern Preserve ..........................................................................................51
Los Banos Wildlife Management Area ........................................................52
Los Vaqueros Reservoir Conservation Easement .......................................53
Lost Slough .................................................................................................54
Mendota Wildlife Management Area ..........................................................55
Merced National Wildlife Refuge ................................................................56
Merced River Fish Facility .........................................................................57
Mount Diablo State Park ............................................................................58
Northern Semi-Tropic Ridge .......................................................................59
O’Neill Forebay Wildlife Management Area .............................................60
Paine Preserve ............................................................................................61
Panoche Hills Ecological Reserve ..............................................................62
Pilibos Mitigation Area ...............................................................................63
Pixley National Wildlife Refuge ..................................................................64
Pixley National Wildlife Refuge ..................................................................65
Pixley Vernal Pools Preserve ......................................................................66
Pleasant Valley ............................................................................................67
Poso Creek Conservation Easement at Semi-Tropic Ridge ........................68
Rhode Island Delta Riparian Habitat ..........................................................69
Salt Slough ..................................................................................................70
Salt Spring Conservation Easement ............................................................71
San Joaquin River National Wildlife Refuge ..............................................72
San Joaquin Ecological Reserve .................................................................73
San Luis Canal Mitigation Area .................................................................74
San Luis National Wildlife Refuge ..............................................................75
San Luis Reservoir Wildlife Area ................................................................76
Sandridge Preserve .....................................................................................77
Schwab........................................................................................................78
Semi-Tropic Ridge .......................................................................................79
Sherman Island Waterfowl Management Area ...........................................80
Stanislaus River (Lower) ............................................................................81
Stone Corral Ecological Reserve ................................................................82
Sycamore Island Conservation Easement ...................................................83
Tracy Hills ..................................................................................................84
Tule Elk State Reserve ................................................................................85
Vernalis Riparian Habitat Corridor .............................................................86
Volta Wildlife Management Area ...............................................................87
West Gallo ...................................................................................................88
White Slough Wildlife Management Area ..................................................89
White Slough Wildlife Management Area ..................................................90
Woodbridge Ecological Reserve .................................................................91
Yaudanchi Ecological Refuge .....................................................................92
Yolo Basin Conservation Easement ............................................................93
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build a simulation model, a model that constitutes aownership than anyofCalifornia’s nine otherbioregions.
synthesis of our current understanding of the targetMost of the landscape, 95 percent or more, has been
species population. Population viability analyses canaltered from its natural state and replaced by irrigated
then be used to develop hypotheses about how aagriculture, cities and towns, and industrial develop-
particular environmental event (e.g., flood, fire) or a newments. Within this human-shaped mosaic are sparsely
management scenario would affect a target speciesscattered remnants of natural communities, all of which
population. In this way, population viability analyses canhave been severely degraded, altered, and fragmented by
guide the direction of management. This approach couldhuman activities. One of the most basic and prominent of
help direct the recovery of some key species in the Sanecosystem features on the San Joaquin Valley floor--
Joaquin Valley. seasonal flooding by winter storms and snowmelt in the

towering Sierra Nevada--has been nearly eliminated by
The planning area addressed in this recovery planthe dams, reservoirs, pumps, diversion channels, and

(Figure 4; key to numbered locations is in Table 3)--thecanals that capture its waters for use by agriculture and
San Joaquin Valley, Carrizo and Elkhorn Plains, andmunicipalities, some outside its boundaries. All the
parts of the Cuyama, Salinas, Sacramento, and othernatural communities shaped and maintained by seasonal
valleys--is a "focus area" in the USFWS Central Valley runoff no longer function normally, which has led to their
of California/San Francisco Bay and South Pacific Coastendangerment.
ecosystem units (USFWS 1995a). However, this focus
area differs in a number of significant ways from lands This recovery plan acknowledges that if recovery is
addressed in other ecosystem-level conservation efforts,to be achieved, it must take place within the constraints of
Those efforts generally involve millions of acres ofthe existing human-dominated ecosystem. Trust,
publicly-owned lands, often with large expanses ofpartnership, and common purpose must be established
wilderness (e.g., Clark and Zaunbrecher 1987, Everett etamongst government agencies, ranchers, farmers,
al. 1994). developers, conservationists, urbanites, and other

citizens of the Valley.
Of the 45,500 square kilometers (17,500 square

miles) in the planning area, exclusive of the Salinas and If implemented, the outcome of this planning effort
Pajaro watersheds, only about 2,600 square kilometersmost probably will retain the advantages of ecosystem-
(1,000 square miles) are in public and conservationlevel conservation: involving all segments of society in
ownership, about 5.7 percent.    This contrastsrecovery actions; preserving all or most species
dramatically with other ecosystem efforts throughout thesimultaneously; saving effort and money; and increasing
west and with land ownership in other parts of California.the chances that recovery efforts will’succeed.
The San Joaquin Valley has much more land in private
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II. SPECIES ACCOUNTS

A. CALIFORNIA JEWELFLOWER other collections came from two smaller valleys
(CAULANTHUS CALIFORNICUS) southwest of the San Joaquin Valley: the Carrizo Plain

(San Luis Obispo County) and the Cuyama Valley (Santa
1. Description and Taxonomy Barbara and Ventura Counties). Three occurrences (i.e.,

collection sites separated by 0.4 kilometer [0.25 mile] or
Taxonomy.--The appropriate genus for Californiamore) were in the Sierra Nevada foothills at the eastern

jewelflower has been debated (Payson 1923, Rollinsmargin of the San Joaquin Valley in Kern County. The
1971, A1-Shehbaz 1973), but it has been recognizedremainder of the historical sites were in foothills west of
consistently as a distinct species. Watson (1880)the San Joaquin Valley, in Fresno, Kern, and Kings
originally named the genus Stanfordia solely to Counties(CDFG 1995, Taylor and Davilla 1986).
accommodate this species. The type specimen (i.e., the
individual plant on which the original description was CurrentDistribution.--By 1986, all the occurrences
based) of Stanfordia californica was collected "nearon the San Joaquin and Cuyama Valley floors had been
Tulare" in Tulare County. Greene then transferred theeliminated, and the only natural population known to be
species to Streptanthus in 1891 (Greene 1891 as cited inextant (i.e., still in existence) was in Santa Barbara
Taylor and Davilla 1986). The currently acceptedCanyon, which is adjacent to the Cuyama Valley in Santa
scientific name for California jewelflower, CaulanthusBarbara County (Taylor and Davilla 1986). A small,
californicus, was published by Payson (1923). Californiaintroduced colony also existed at the Paine Preserve in
jewelflower is a member of the mustard familyKern County at that time. Since then, several more
(Brassicaceae). introductions have been attempted (see Conservation

Efforts), and a number of colonies were rediscovered in
Description.~California jewelflower has hairless, two other areas where the species had been collected

usually branching stems, which can range from less thanhistorically. The naturally-occurring populations of
10 centimeters (4 inches) to more than 50 centimeters (20California jewelflower that are known to be extant today
inches) tall (Munz and Keck 1959, Mazer andare in three centers of concentration: (1) Santa Barbara
Henddckson 1993a, Cypher 1994a). The upper leavesCanyon, (2) the Carrizo Plain in San Luis Obispo County,
are egg-shaped and clasp the stem, unlike the leaves at theand (3) the Kreyenhagen Hills in Fresno County (CDFG
base of the plant, which are oblong. The maroon buds are1995, Danielsen et al. 1994, B. Delgado pers. comm., R.
clustered at the tip of the stem and contrast with theLewis pers. comm.).
translucent, white flowers below. The fruits of California
jewelflower are 1 to 6 centimeters (0.4 to 2.4 inches)
long, and flattened (Buck 1993).

Identification.~California jewelflower (Figure 5)
differs from all other species of Caulanthus in that it has
flattened, sword-shaped fruits and spherical seeds. Other
jewelflowers also have maroon buds and whitish flowers,
but those that overlap in range with California
jewelflower have narrow, elongated fruits and flattened
seeds (Buck 1993).

2. Historical and Current Distribution

HistoricalDistribution.--The historical distribution
of California jewelflower is known from 40 herbarium
specimens, which were collected in 7 counties between ~r
1880 and 1973, Approximately half of the collection
sites were on the floor of the San Joaquin Valley inFigure 5. Illustration of Califomiajewelflower (from
Fresno, Kern, and Tulare Counties (Figure 6). SeveralAbrams, Vol. 2, 1944, with permission).
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Figure 6, Distribution of Califomiajewelflower (Caulanthus californicus).
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The Santa Barbara Canyon metapopulation (i.e., germinate even when exposed to a variety of typical
scattered groups of plants that may function as a singletemperature and moisture conditions (Taylor and Davilla
population due to occasional interbreeding) occurs in an1986). Only conditions simulating prolonged weathering
area of approximately 10 by 1 kilometer (6.5 by 0.5 mile)induced seed germination (Mazer and Hendrickson
on the terraces just west of the Cuyama River and1993a). A persistent seed bank ensures that some seeds
includes approximately 12 hectares (30 acres) ofwill be available to produce plants in succeeding years,
occupied habitat. The Carfizo Plain metapopulation iseven if no individuals survive to set seed in one
confined to the western side of the Carrizo Plain in aunfavorable growing season (Philippi 1993). The
roughly triangular area measuring approximately 15 bypresence of a seed bank would explain the reappearance
13 by I0 kilometers (9 by 8 by 6 miles) and encompassingof California jewelflower in uncultivated areas where it
approximately 4 hectares (10 acres) of occupied habitathad not been observed for decades.
(R. Lewis pers. comm.). The Kreyenhagen Hills
metapopulation includes 4 small colonies within a 3 by 1 Pollinator-exclusion experiments indicated that

kilometer (2 by 0.5 mile) area of rolling hills (USBLM ininsects are necessary for seed set in California

litt. 1994). jewelflower (Mazer and Hendrickson 1993a). Honeybees
(Apis mellifera) have been observed visiting the flowers

Additional populations of California jewelflower (R. Lewis pers. comm.), but native insects also would be
may persist in the foothills of Fresno, Kern, and Kingsexpected to serve as pollinators. Solitary bees of the
Counties, where potential habitat remains in rangeland,genus Synhalonia are known to visit Coulter’s
However, access to historical sites in these areas has beenjewelflower (Caulanthus couteri) (Thorp in litt. 1998).
restricted, so the presence of the species has not beenClosely-related species of the genus Thelypodium were
verified in over 50 years (CDFG 1995, Taylor andvisited by several species of bees (Bombus.sp., Apis sp.,
Davilla 1986). and Xylocopa sp.) and butterflies (Pieris sp.) (A1-

Shehbaz 1973). Both cross- and self-pollination resulted
3. Life History and Habitat in seed set in greenhouse trials (Mazer and Hendrickson

1993a).
California jewelflower is an annual, meaning that

each plant lives less than 1 year, and the entire life cycle In 1992 and 1993, which were years of above-
from seed germination to seed set is completed in a singleaverage rainfall during the growing season, 46 percent to
growing season. As is typical of annuals, both plant size85 percent of plants in study areas on the Carrizo Plain
and population size in California jewelflower can varysurvived long enough to produce seed (Mazer and
dramatically, depending on site and weather conditionsHendrickson 1993a, Cypher 1994a). ’However, in years
(Taylor and Davilla 1986, Mazer and Hendricksonof below-average precipitation or above-average
1993a, Cypher 1994a). temperatures, all the plants may die before setting seed

(R. van de Hoek pers. comm.). Seed production in
Reproduction and Demography.--Seeds ofCalifornia jewelflower may vary greatly among

California jewelflower begin to germinate in the fallindividuals, sites, and years. In 1992, average seed
when the rainy season begins, but additional seedlingsproduction per plant was 711 on the Carrizo Plain and
may continue to emerge for several months. California278 in Santa Barbara Canyon (Mazer and Hendrickson
jewelflower seedlings develop into rosettes (clusters of1993a). In 1993, the estimated number of seeds per plant
leaves at ground level) during the winter months, and theon the Carrizo Plain ranged from 4 to over 11,000 and
stem elongates as flower buds begin to appear inaveraged 929, compared to 49 in the Kreyenhagen Hills
February or March. Flowering and seed set continue(E. Cypher unpubl, data).
until the plants die, which may occur as late as May in
years of favorable rainfall and temperatures. Seed- Habitat and Community Associations.--Extant
dispersal agents are not known, but those that have beenpopulations of California jewelflower occur in
suggested for California jewelflower and related generaNonnative Grassland, Upper Sonoran Subshrub Scrub,
include gravity, seed-eating animals (Cypher 1994a),and Cismontane Juniper Woodland and Scrub (E. Cypher
wind, and water (A1-Shehbaz 1973). unpubl, data). Historical records suggest that California

jewelflower also occurred in the Valley Saltbush Scrub
California jewelflower probably forms a persistentcommunity in the past (CDFG 1995).

seed bank. In greenhouse trials, viable seeds did not
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Herbaceous cover was dense at most California Potential threats to one or more of the remaining
jewelflower sites studied in 1993 (Cypher 1994a).populations ofCaliforniajewelflowerincludecompetition
Native plant species, such as annual fescue (Vulpiafrom exotic plants, the effects of certain insecticides on
microstachys), clovers (Trifolium spp.), red maidspollinators, and small population size. In a preliminary
(Calandrinia ciliata), and goldfields (Lasthenia study, seedling mortality was higher in plots that
californica) comprised a high proportion of the contained dense vegetation than in plots where all plants
vegetation at many of the known locations over severalbut Cal~forniajewelflower had been removed (Mazer and
years. The exotic grass red brome (Bromus madritensis Hendrickson 1993a). Red brome could be particularly
ssp. rubens) was a significant component of the competitive because some strains are resistant to air
vegetation only at the Carrizo Plain sites (Taylor andpollution (Westmann et al. 1985 in Taylor and Davilla
Davilla 1986, Lewis in litt. 1993, Cypher 1994a, E.1986). Insecticides could present a threat to California
Cypher unpubl, data). On the Carrizo Plain, Californiajewelflower viability on the Carrizo Plain by decreasing
jewelflower occurred primarily on the burrow systems of pollinator populations. Prior to 1980, the California
giant kangaroo rats (Dipodomys ingens), another Department of Food and Agriculture sprayed malathion
endangered species (Cypher 1994a). on the Carrizo Plain to control beet leafhoppers. The

effect of malathion on native insect populations has not
Populations of California jewelflower have been been investigated. Thus, it is unknown whether fall

reported from elevations of approximately 75 to 900spraying would affect pollinator populations the
meters (240 to 2,950 feet) and from level terrain to 25following spring, or how large a buffer zone would be
percent slopes.. Soils at known sites are primarilyneeded to avoid affecting insects that pollinate California
subalkaline, sandy loams (CDFG 1995, Taylor andjewelflower.    Under the current environmental
Davilla 1986, Lewis in litt. 1993). assessment and pesticide use permit, spraying has been

suspended on the Carrizo Plain, at least through the year
4. Reasons for Decline and Threats to Survival       2001 (California Department of Food and Agriculture in

litt. 1998). Small population size may be another factor
Reasons for Decline.--The primary reason for the in the continued existence of California jewelflower.

decline of Californiajewelflower was habitat destruction.
All the populations on the San Joaquin and Cuyama 5. Conservation Efforts
Valley floors have been eliminated. Conversion to
agriculture accounted for the loss of most sites, but those Californiajewelflower was state listed as endangered
closest to Bakersfield and Fresno were destroyed byin 1987 and federally listed as endangered in 1990
urbanization. Oilfield activity may have eliminated a(USFWS 1990; Table 1). Intensive and extensive survey
few sites in the foothills at the western margin of the Sanefforts were undertaken by biologists from the California
Joaquin Valley (Taylor and Davilla 1986). Energy Commission, USBLM, and U.S. Forest Service,

beginning in 1987. Their efforts led to the discovery of
Threats to SurvivaL--Development remains a threat many new occurrences and the rediscovery of several

in Santa Barbara Canyon, where more than 90 percent ofthat were thought to have been eliminated. Surveys for
the California jewelflower metapopulation occurs onadditional populations are continuing in suitable habitats
private land. The Californiajewelflower habitat near the on the Los Padres National Forest and USBLM lands in
canyon mouth is for sale; the landowner clearedthe Bakersfield District (Danielsen et al. 1994, B.
California junipers (Juniperus californica) from the site Delgado pers. comm., R. Lewis pers. comm.).
and planted ornamentals in anticipation of residential
development (Lewis in litt. 1993). California jewel- The known California jewelflower habitat in two of
flower on private land in the upper portion of Santathe three concentration areas is in public ownership. The
Barbara Canyon is subject to cattle grazing throughoutCarrizo Plain metapopulation is entirely within the
the growing season, but the magnitude of threat posed byCarrizo Plain Natural Area, which is administered jointly
livestock is unknown. Grazing in the period between theby USBLM, The Nature Conservancy, and CDFG.
rosette stage and seed set is believed to be detrimental toUSBLM also administers the Kreyenhagen Hills and a
California jewelflower because seed set would besmall part of Santa Barbara Canyon. Populations in each
reduced if flowering or fruiting stems were consumedof these areas have been monitored annually by USBLM
(Mazer and Hendrickson 1993a, R. Lewis pers. comm.),personnel since 1991. USBLM no longer allows green-
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season grazing in California jewelflower habitats underHowever, reintroduction is expensive and experimental,
its management, which include approximately 40 percentand thus the preferable course of action is to locate and
of individuals known to be extant. In1994, anexclosureprotect the remaining occupied habitat wherever
was constructed around the plants on public land in Santapossible. Unoccupied habitat within metapopulations
Barbara Canyon to preclude grazing (R. Lewis pers.also should be protected to facilitate movement of
comm.), pollinators and seed dispersers. Thus, additional

elements of the strategy are to protect land in blocks of at
Several experimental introductions of Californialeast 65 hectares (160 acres) and to avoid fragmenting

jewelflower have been attempted in Kern, Santa Barbara,any metapopulation into more than two blocks of
and Tulare Counties on lands protected by The Naturecontiguous, protected natural land. Finally, buffer zones
Conservancy and the Los Padres National Forest (Taylorof 150 meters (500 feet) or more should be protected
1988, CDFG1995). In all instances, thenumberofplantsbeyond the population margins to reduce external
at each site has declined precipitously following theinfluences and to allow for population expansion.
initial seeding (Taylor and Davilla in litt. 1986,
Danielsen et al. in litt. 1994). Possible causes of failure The top-priority action for recovery of California
included unfavorable site conditions, use of seed sourcesjewelflower is to protect the plants on private land in
that were not adapted to the introduction site, lack ofSanta Barbara Canyon. The site could be secured
genetic diversity in the introduced populations, and through fee title acquisition or conservation easements.
insufficient numbers of seeds (Taylor and Davilla 1986,Continued protection and appropriate management of all
Mazer and Hendrickson 1993a, Danielsen et al. 1994).occupied habitat on public lands also is important. A
Considering the variable germination rates in naturalnumber of additional tasks are required to achieve
populations, plants may reappear at some of therecovery goals. These tasks include developing
reintroduction sites after several years. Futuremanagement plans, surveying for additional populations,
reintroduction efforts can build on the experience gainedbanking seed, conducting research, and modeling
from these early trials, population demographics using matrix projection

modeling. Interim management plans should be
Preliminary research on the reproductive biology,developed for each protected area to ensure that recovery

demography, and ecology of California jewelflower hasof California jewelflower and other listed species is the
been conducted by Dr. Susan Mazer and associates fromprimary goal. Management plans may need to be revised
the University of California, Santa Barbara, and by Dr.if populations begin declining or research identifies
Ellen Cypher and associates from the Endangeredlimitations to population viability.
Species Recovery Program. Funding for these studies
was provided by CDFG, the National Science Surveys are particularly important in the foothills east
Foundation, USBLM, and EndangeredSpecies Recoveryof the San Joaquin Valley to determine if historical
Program. The U.S. Natural Resources Conservationpopulations remain extant.    If populations are
Service is considering artificial propagation of Californiarediscovered in that area their protection would be a high-
jewelflower to aid research and restoration efforts (D.priority task because they are likely to incorporate
Dyer pets. comm.), genotypes not found elsewhere in the range.’ Seeds

should be collected from each of the known
6. Recovery Strategy metapopulations and any occurrences discovered in the

future, according to the guidelines established by the
Although restoration of Californiajewelflower to all Center for Plant Conservation (1991). Seed collections

its former sites of occurrence is not feasible, the recoveryshould be used for two purposes: to conserve the genetic
goal is to maintain self-sustaining populations in diversity of the species in seed-banking facilities; and to
protected areas representative of the former geographicallow greenhouse propagation of the species, which
and topographic range of the species and in a variety ofwould allow experimental introductions and manipulative
appropriate natural communities. Surveys will bestudies without jeopardizing natural populations or
necessary to determine whether natural populationscontinuing to deplete natural seed banks (Mazer and
remain in all target areas. Where natural populations noHendrickson 1993a). Continued demographic research
longer exist, such as the floor of the San Joaquin Valley,is necessary to determine which stages in the life cycle
reintroduction will be necessary to achieve recovery,are limiting (Schemske et al. 1994). Limiting factors
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may vary among Californiajewelflower populations and Identification.--Palmate-bracted bird’ s-beak differs
can include pollinator availability, competition fromfrom the closely-related hispid bird’s-beak (C. mollis
introduced plants, consumption by kangaroo rats orssp. hispidus) in that the latter has bristly hairs longer
livestock, or physical site characteristics (Mazer andthan 1 millimeter (0.04 inch), whitish to yellowish
Hendrickson 1993a, Cypher1994a). Annualmonitoringflowers, and lacks crests on the seeds (Ferris 1918,
also is necessary to indicate whether population levelsChuang and Heckard 1993). Fleshy bird’s-beak is
are increasing, decreasing, or remaining stable (Cypherdistinguished from palmate-bracted bird’s-beak by its
1994a, Schemske et al. 1994). branching pattern and hair characteristics (Chuang and

Heckard 1973).

2. Historical and Current Distribution
B. PALMATE-BRACTED BIRD’S-BEAK

(CoRDYLANTHUS PALMATUS) Historical Distribution.--Nine natural populations
of palmate-bracted bird’s-beak were documented

1. Description and Taxonomy between 1916 and 1982, but only two were known to be
extant as of 1985 (USFWS 1986). The historical

Taxonomy.--Palmate-bracted bird’s-beak, a member occurrences were in the following vicinities: College
of the snapdragon family (Scrophulariaceae), was firstCity; Livermore (Alameda County); Alkali Sink
described as Adenostegia palmata (Ferris 1918). The Ecological Reserve, Kerman, and two near Mendota
type locality (i.e., the site from which the type specimen (Fresno County); between Firebaugh and Madera
was collected) was "at Tule near College City, Colusa(Madera County); Stockton (San Joaquin County); and
County" (Ferris 1918, p. 420). In a subsequent revision,Woodland (Yolo County) (Chuang and Heckard 1973,
Adenostegia was transferred to the genus CordylanthusCDFG 1995, Heckard 1977). Hoover (1937) indicated
(Macbride 1919), resulting in the currently-acceptedthat palmate-bracted bird’s-beak grew near Bakersfield,
name Cordylanthus palmatus (Chuang and Heckard but that locality has not been substantiated.
1993). Plants from the southern portion of the range
initially were considered by Pennell (1947) to be a Current Distribution.--As a result of intensive
different species, fleshy bird’s-beak (Cordylanthus survey efforts and additional introductions, palmate-
carnulosus). The type specimen of fleshy bird’s-beak bracted bird’s-beak now is known to occur in seven
was collected 6 miles south of Kerman, in Fresno Countymetapopulations: four in the Sacramento Valley, one in
(Chuang and Heckard 1973). Cordylanthus carnulosus
later was reduced to a subspecies of C. palmatus (Munz
1958), and finally was merged completely with C.
palmatus (Chuang and Heckard 1973).

Description.--Palmate-bracted bird’s-beak (Figure ~
7) is a highly branched annual that can reach 30
centimeters (12 inches) in height. The glandular hairs are
short (less than 1 millimeter; less than 0.04 inch) and
excrete salt crystals, making mature plants appear
grayish-green. In all Cordylanthus species, the corolla
(the set of petals) is club-shaped and is divided
lengthwise into two lips (groups of fused petals that differ
in appearance). The upper lip is hooked like a bird’s beak
and the lower lip is inflated like a pouch. The flowers are
nearly hidden by bracts, which are leaf-like structures. In
palmate-bracted bird’s-beak, the outer bracts are green;
the inner bracts are lavender and deeply divided into ;Y
finger-like segments (i.e., palmate). The corolla is hairy,
whitish to lavender on the sides, and has fine purple
stripes on the lower lip. The seeds have distinctiveFigure 7. Illustration of palmate-bracted bird’s-beak (from
arching crests. Abrams, Vol. 3, 1951, with permission).
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the Livermore Valley, and two in the San Joaquin Valley1993); in laboratory tests, seed germination rates were
(Figure 8). In approximate order from north to south,significantly higher in low-salinity than in high-salinity
these metapopulations are (1) Sacramento Nationalsolutions, regardless ofalkalinity (Center for Conservation
Wildlife Refuge in Glenn County, (2) Delevan NationalBiology 1991). However, prolonged flooding would not
Wildlife Refuge in Colusa County, (3) Colusa Nationalbe conducive to survival of palmate-bracted bird’s-beak
Wildlife Refuge in Colusa County, (4) the Woodland(A. Howald pers. comm.).
area, (5) Springtown Alkali Sink near Livermore, (6)
western Madera County, and (7) the combined Alkali Genetic studies of the Colusa, Delevan, Springtown,

Sink Ecological Reserve and Mendota Wildlife and Alkali Sink Ecological Reserve/MendotaNational

Management Area. The total occupied surface area overWildlife Refuge populations indicated that the Springtown

the seven metapopulations is estimated at less than 300metapopulation incorporated almost all the genetic

hectares (741 acres). The Delevan National Wildlifevariability known in the species. The Alkali Sink

Refuge and Colusa National Wildlife RefugeEcological Reserve population contributed some

metapopulations account for approximately 80 percent ofadditional genetic variation, but the Colusa and Delevan

the total number of individuals, and the SpringtownNational Wildlife Refuge metapopulations did not.

Alkali Sink metapopulation accounts for another 19Thus, protection of the Springtown and Alkali Sink
percent (Center for Conservation Biology 1994, CDFGEcological Reserve metapopulations was considered to

1995). be crucial to recovery (Center for Conservation Biology
1994). Samples from Sacramento National Wildlife

3. Life History and Habitat Refuge, Woodland, and Madera County were not
evaluated.

Cordylanthus species are hemiparasitic annuals,
meaning that they manufacture their own food but obtain Habitatand CommunityAssociations.~Ttfis species
water and nutrients from the roots of other plants (i.e.,is restricted to seasonally-flooded, saline-alkali soils in
host plants; Chuang and Heckard 1971). Saltgrasslowland plains and basins at elevations of less than 155
(Distichlis spicata) is the most likely host plant for meters (500 feet). Within these areas, palmate-bracted
palmate-bracted bird’s-beak. The combination ofbird’s-beak grows primarily along the edges of channels
hemiparasitism, salt excretion, and a deep root systemand drainages, with a few individuals scattered in
allows palmate-bracted bird’s-beak to grow during theseasonally-wet depressions, alkali scalds (barren areas
hot, dry months after most other annuals have died (Coatswith a surface crust of salts), and grassy areas. Palmate-
et al. 1993). bracted bird’s-beak occurs in the Valley Sink Scrub and

Alkali Meadow natural communities ~n association with
Reproduction and Demography.--This species other halophytes such as iodine bush (Allenrolfea

flowers from May until October (Skinner and Pavlikoccidentalis), alkali heath (Frankenia salina), glasswort
1994). Bumblebees (Bombus californicus, B. occidentalis,(Salicornia subterminalis), seepweed (Suaeda moquinii),
and B. vosnesenskii) were the primary pollinators ofand salt grass (Holland 1986, Coats et al. 1993, CDFG
palmate-bracted bird’s-beak at the Springtown Alkali1995, Bittman 1985, 1986a). At Springtown Alkali Sink,
Sink in 1993. The bees nested in uplands more than 100palmate-bracted bird’s-beak and hispid bird’s-beak
meters (328 feet) distant from the population, and eachoccur together (Center for Conservation Biology 1994).
bee visited only one group of palmate-bracted bird’s-Suitability of microhabitats for palmate-bracted bird’s-
beak plants (Center for Conservation Biology 1994).beak depends primarily on soil pH and to a lesser extent
Both self- and cross-pollination can contribute to seed-seton soil layering, salinity, and moisture. This species
(Center for Conservation Biology 1993), and individualoccurs on neutral to alkaline soils (pH 7.2 to 9.5) under
plants can produce up to 1,000 seeds in a single growingnatural conditions but has been grown on acidic soils in
season (Center for Conservation Biology1991). Despitegreenhouse trials (Coats et al. 1993, Center for
the formation of a persistent seedbank, the number ofConservation Biology 1993, 1994).
plants in a population varies yearly in response to
environmental conditions, particularly precipitation 4. Reasons for Decline and Threats to Survival
(Center for Conservation Biology 1994). Seasonal
overland flooding may disperse seeds and promote seed Reasons for Decline.--Agricultural conversion
germination by diluting the saline soils (Coats et al.eliminated the formerly-known palmate-bracted bird’s-
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Figure 8. Distribution of palmate-bracted bird’s-beak (Cordylanthuspalmatus).
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beak populations near College City, Kerman, andmitigation banking area for surrounding development;
southeast of Mendota; reduced the size of the Woodlandunder the proposed plan, restoration and management
population; and destroyed extensive areas of potentialalso would be undertaken (Coats et al. 1993). However,
habitat in the Sacramento and San Joaquin Valleys.the mitigation bank would protect at most 25 percent of
Urban development was responsible for the destructionoccupied habitat; it is a commercial enterprise that will
of the Stockton occurrence, continue only as long as it is profitable, and restoration

may not begin for many years (A. Howald pers. comm.).
Threats to SurvivaL--Urban expansion (including A hydrologic study of the North Livermore Valley

commercial uses, residential development, andwatershed is currently underway. Preliminary
construction of recreational facilities) poses imminentrecommendations are contained in a report by Questa
threats at the Springtown and Woodland sites. NumerousEngineering Corporation (1997), and include measures
other factors threaten the remaining populations,to reduce urban runoff and protect groundwater flows
Changes in the hydrologic regime (seasonal water cycles from the saline foothills north and northeast of the sink.
and movements) by drainage, diking, and channelization
have interrupted the seasonal overland flows and altered Personnel at the Sacramento National Wildlife
water salinity at Springtown, Woodland, and on landsRefuge complex have contributed to conservation of
adjacent to the Alkali Sink Ecological Reserve andpalmate-bracted bird’s-beak in several ways. In 1990,
National Wildlife Refuges. Because of the lack of National Wildlife Refuge biologists established a new
genetic variability within and among the Sacramentopopulation at Sacramento National Wildlife Refuge by
Valley populations and the limited number of individualsscattering seeds that had been collected from Delevan
in the Alkali Sink Ecological Reserve, western Madera National Wildlife Refuge. The National Wildlife Refuge
County, and Woodland populations, random orcomplex avoids inundating known occurrences of
catastrophic events could result in elimination of thepalmate-bracted bird’s-beak, and the hydrology and
species at any of these sites. Road maintenance is avegetation in occupied habitat are being restored to
potential threat at the Alkali Sink Ecological Reserve. historical conditions. Refuge staff also monitor known
The Springtown metapopulation faces many additionalpopulations on the Sacramento National Wildlife Refuge
threats, including unauthorized fill of wetlands,complex annually and consider the species when any
encroachment by exotic plant species, off-road vehiclemanagement activities are proposed or planned in
use, and livestock wallowing in seasonal pools (Coats etoccupied habitat (G. Mensik pers. comm.). At least one
al. 1993, Center for Conservation Biology 1994, CDFGgroup of plants has been fenced to restrict vehicle access
1995, A. Howald pers. comm.), and reduce the potential for trampling by waterfowl

hunters (M.A. Showers pers. observ.).
5. Conservation Efforts

Additional conservation efforts have included
The state of California listed palmate-bracted bird’s- surveys and another reintroduction. The palmate-

beak as an endangered species in 1984, and USFWS didbracted bird’s-beak population on private land in western
likewise in 1986 (USFWS 1986). In 1988, CDFG fundedMadera County was discovered in 1993 during surveys
a project to map suitable habitats from aerial photographsby the Endangered Species Recovery Program. A small
and soil survey data (A. Howald pers. comm.). Since transplant colony was established at the Mendota
then, CDFG has sponsored intensive research on theWildlife Management Area in 1973 using seed collected
biology, ecology, and management of palmate-bractedfrom a nearby population that was about to be eliminated
bird’s-beak at the Springtown Alkali Sink. The first (CDFG 1995, Heckard 1977). The Endangered Species
study focused on habitat characterization and resulted inRecovery Program currently is conducting demographic
development of a management plan for the area (Coats etstudies of palmate-bracted bird’s-beak at Alkali Sink
al. 1993). The next series of investigations into the lifeEcological Reserve. Seeds will be collected from this
history, reproductive biology, genetic composition, andpopulation in fall 1998 for banking at a Center for Plant
site relationships were conducted by the Center forConservation facility.
Conservation Biology and resulted in development of a
long-term monitoring program for the SpringtownAlkali 6. Recovery Strategy
Sink (Center for Conservation Biology 1994). Part of the
Springtown Alkali Sink has been proposed as a The recoverygoalforpalmate-bractedbird’s-beakis
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to maintain self-sustaining populations in protected areasrecovery of a number of plant and animal taxa, and long-
representative of the former geographic and topographicterm protection should be assured through conservation
range of the species and in a variety of appropriate naturaleasements or other mechanisms. If the genetic variability
communities. Surveys will be necessary to determineor population size of palmate-bracted bird’s-beak in the
whether natural populations remain in all target areas; ifwestern Madera County site is low, techniques that can
natural populations are not found, reintroduction will bebe used to increase population viability include
necessary to achieve recovery. However, reintroductionaugmentation (with seeds from other San Joaquin Valley
is expensive and experimental, and thus the preferablepopulations) and habitat management. Management
course of action is to locate and protect the remainingplans must be developed and implemented for each of the
occupied habitat wherever possible. Unoccupied habitatmetapopulations. The plans should include monitoring
within metapopulations also should be protected toto track population trends and evaluate management
facilitate seed dispersal and pollinator movement. Thus,effectiveness. Seed samples should be collected from at
additional elements of the strategy are to protect land inleast the Springtown, Woodland, and Alkali Sink/
blocks of at least 65 hectares (160 acres) and to avoidMendota populations following established guidelines
fragmenting any metapopulation into more than two(Center for Plant Conservation 1991) to preserve the
blocks of contiguous, protected natural land. Buffergene pool and provide sources for reintroduction or
zones of 150 meters (500 feet) or more should beaugmentation of populations, if determined to be
protected beyond the population margins to reducenecessary. Matrix projection models should be
external influences, provide pollinatorhabitat, and allowdeveloped for the Springtown Alkali Sink and San
for population expansion.    Finally, the naturalJoaquin Valley populations, as well as for any others not
hydrological regime, including appropriate height of thecurrently known that are counted towards recovery. To
water table and periodic overland flows, must bedo so, demographic studies must be instituted in these
maintained to ensure long-term survival of palmate-populations to identify critical stages in the life cycle.
bracted bird’s-beak at protected sites. Additional research may be necessary to determine

appropriate management to overcome limitations to
To prevent the irreversible decline of palmate-population growth.

bracted bird’s-beak in the near future, the Springtown
Alkali Sink metapopulation must be protected from
development and from incompatible uses. In addition,
appropriate measures must be taken to protect and restore C. KE~N MALLOW
the hydrology after the Questa Engineering Corporation (EREMALCHE KERNENSIS)
hydrologic study has been completed. Another high-
priority task is to ascertain the genetic composition of the 1. Description and Taxonomy

Woodland population. If it contains genes that differ
from those in populations that are protected currently, the Taxonomy .--Kern mallow was first described as

Woodland site should be considered for protection as aEremalche kernensis, based on a specimen from the

specialty reserve. If permitted development results in the"Temblor Valley, 7 miles, northwest of McKittrick", in
Kern County (Wolf 1938, p.67). Both Kearney (1951)loss of any natural populations, seeds should be salvaged
and Munz (1958) transferred this species to the genusfor introduction into other suitable habitats. The
Malvastrum then reconsidered (Kearney 1956, Munzoccupied habitat on public land also is important to the

survival ofpalmate-bractedbird’s-beak;managementto1968) and returned to the original name. Other
combinations have been suggested (Leonelli 1986) butpromote the continued survival of this species must

continue, were not validly published. The most recently-published
treatments (Bates 1992, 1993) assign Kern mallow the

Additional actions that are necessary, but ofname Eremalche parryi ssp. kernensis. However, the
somewhat lower priority, are to determine the genetictaxonomy of Kern mallow remains controversial in terms
composition and extent of the population in westernof its rank and its relationship to Party’s mallow
Madera County, conduct surveys, develop management(Eremalche parryi ssp. parD’i). Most local botanists
plans for all sites, and model population viability. Thecontinue to use the scientific name Eremalche kernensis
occupied habitat in Madera County is not in imminent(Medlin in litt. 1995a) for this member of the mallow
danger of destruction, but the area is important forfamily (Malvaceae).
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Description.--The height and habit of Kern mallow The strictest definition of Kern mallow applies only
(Figure 9) vary depending on seasonal precipitation. Theto populations in which white-flowered individuals
form can vary from single-stemmed to multiple-predominate. Even in these areas, a few individuals may
stemmed, with the central stem erect and the lateral stemshave pale lavender flowers (Wolf 1938, Bates 1992,
trailing along the ground. Stem lengths at flowering mayMazer et al. 1993), but lavender-flowered plants
range from less than 2.5 centimeters (1 inch) to nearly 50represented less than 10 percent of one population in
centimeters (20 inches). The flowers have five petals,1994 (E. Cypher unpubl, data). Definite Parry’s mallow
and the wheel-shaped fruits are divided into single-populations consist of only pinkish-purple flowers,
seeded segments (Bates 1993). whereas those of questionable taxonomic affinity contain

either exclusively pinkish-purple flowers or a very small
Identification.--The taxonomic debate centers proportion of white-flowered plants. Regardless of

around the gender, color, and size of flowers indicative ofcolor, pistillate flowers have shorter petals than bisexual
Kern mallow versus Parry’s mallow. Some populationsflowers in the same population (Bates 1992, 1993).
in the Kern/Parry’s mallow complex exhibit a conditionParty’s mallow has larger flower parts than Kern mallow.
known as gynodioecy, meaning that a populationAnother closely-related species that infrequently occurs
contains a mixture of plants that have only pistillate with the other two taxa is desert mallow, which has
(female) flowers and plants that have only bisexualtrailing stems and bisexual flowers that are smaller than
flowers (with both male and female parts). Bates (1992,those of Kern mallow (Twisselmann 1956, Twisselmann
1993) considered any gynodioecious population in the 1967, Hoover 1970, Bates 1993). The populations of
KerrffParry’s mallow complex to be Kern mallow andKern mallow that are predominantly white-flowered are
those populations with only bisexual flowers to be the object of conservation concern, and thus the strict
Parry’s mallow. On the other hand, Taylor and Davillainterpretation is used in the following sections unless
(1986) maintained that both Kern mallow and Party’sotherwise noted.
mallow were gynodioecious. Neither Wolf (1938) nor
authors of early regional floras (Abrams 1951, Munz and 2. Historical and Current Distribution
Keck 1959) mentioned flower gender. Bisexual Kern
mallow flowers produce fewer seeds per fruit (7 to 13) Historical Distribution.--Kern mallow has always

than do pistillate flowers (8 to 19). Party’s mallow andhad a highly-restricted distribution. In the original

desert mallow (Eremalche exilis) fruits contain 10 to 22description, Wolf (1938) mentioned specimens from the

and 9 to 13 segments, respectively (Abrams 1951, MunzTemblor Valley, Belridge Oil Field, and two sites west of

and Keck 1959, Bates 1992, 1993, Mazer et al. 1993).Buttonwillow; all these occurrences were in western
Kern County north of McKittrick.

~ ,~

Current Distribution.--A 1986 status survey
..... ~ reported three additional occurrences in Lokern, which is

the local name for the area between Buttonwillow and
McKittrick (Taylor and Davilla 1986). More intensive
surveys during the past few years (Anderson et al. 1991,
Olson and Magney 1992, CDFG 1995, Stebbins et al.
1992, S. Carter pers. comm.) revealed that Kern mallow
occurs intermittently within an area of approximately
100 square kilometers (40 square miles) in Lokern,
which is best described as a single metapopulation
(Figure I0). The California Native Plant Society
(Skinner and Pavlik 1994) and CDFG (1995) also accept
reports of plants from three sites between Maricopa and
McKittrick (in extreme western Kern County) as

representing Kem mallow. Because specimens are not
available to determine the color of the flowers and these

Figure 9. Illustration of Kern mallow (from Abrams, Vol. 3,sites are outside of the accepted range, they are treated
1951, with permission), here as representing Parry’s mallow.
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Figure 10. Distribution of Kern mallow ’Eremalche kernensis).
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Pink-flowered plants fitting Bates’ (1992, 1993)their pollen collection to members of the mallow family
broader concept of Kern mallow are widespread. Recent (Thorp in litt. 1998).
reports indicated that these plants occurred in several
areas of Kern County, including Buena Vista Valley, Elk Population size of Kern mallow varies with rainfall.
Hills, Lost Hills, McKittrick Hills, Stockdale, and the Several botanists familiar with this species were unable
Temblor Range. Recent and historical reports elsewhereto find Kern mallow at known locations in years of
included Corcoran in Kings County; the Carrizo Plain,below-average rainfall (Wolf 1938, Twisselmann 1956,
Elkhorn Plain, Panorama Hills, and Temblor Range inBates 1992). In Lokern, Kern mallow density was nearly
San Luis Obispo County; the Cuyama Valley in Santa10 times as high in 1995, a year of much higher than
Barbara County; and Pixley in Tulare County (Hooveraverage rainfall, as in 1994, which had below-average
1970, Leonelli 1986, Olson and Magney 1992, Skinnerrainfall during the growing season. Similarly, the
and Pavlik 1994, CDFG 1995, Taylor and Davilla 1986,number of flowers per plant ranged from 1 to 8 in 1994
E. Cypher unpubl, observ., S. Wilson pers. comm.),andfrom 1 to over 700 in 1995(E. Cypher unpubl, data.).
Parry’s mallow ranges from Alameda to Ventura
Counties(Bates 1992). Habitat and Community Associations.--Kern

mallow typically occurs in the Valley Saltbush Scrub
3. Life History and Habitat natural community, where it grows under and around

spiny and common saltbushes and in patches with other
As with many arid-land annuals, the form, density,herbaceous plants, rather than in the intervening alkali

phenology (timing of different stages in the life cycle), scalds. Associated herbs include red brome, red-
and reproduction of Kern mallow vary greatly dependingstemmed filaree (Erodium cicutarium), woolly goldfields
on precipitation. (Lasthenia minor), and white Sierran layia (Layia

pentachaeta ssp. albida). Kern mallow typically grows
Reproduction and Demography.--In Lokern, Kern in areas where shrub cover is less than 25 percent (Taylor

mallow seeds typically germinate in January andand Davilla 1986). The amount of herbaceous cover
February, and the plants begin flowering in March. Fruitvaries with rainfall and microhabitat; in occupied areas of
production begins within a few days after flowers appear; Lokern, herbaceous cover averaged 80 percent in 1993
flower and fruit production may continue into May if and48 percent in 1994 (Cypher 1994a, 1994b, E. Cypher
sufficient moisture is available. The seeds fall from theunpubl, data). Kern mallow occasionally has reinvaded
fruits as soon as they are mature. Seeds are capable ofdisturbed sites when existing populations remained in
germinating in the following growing season, but at leastadjacent areas to provide sources of seed (Mitchell 1989,
some remain ungerminated. The duration of seedE. Cypher unpubl, observ.).
viability in the soil is not known. Seed dispersal agents
are unknown but probably include animals and wind Kern mallow occurs on alkaline sandy loam or clay
(Taylor and Davilla 1986, Mazer et al. 1993, E. Cyphersoils at elevations of 95 to 275 meters (315 to 900 feet)
unpubl, observ.). (Wolf 1938, CDFG 1995).    Leonelli’s (1986)

comparison of Kern mallow habitat in Lokern with
Preliminary studies showed that insects facilitatedParty’s mallow habitat in the Temblor Range revealed

pollination of Kern mallow. However, small numbers of that Kern mallow grew on soils that were more alkaline,
seeds were produced when pollinators were excluded,less saline, and less sandy than those where Party’s
even in pistillate plants which did not produce pollen,mallow grew.
Possible explanations for this phenomenon were
apomixis (i.e., seed set without fertilization), 4. Reasons for Decline and Threats to Survival
contamination of the test plants by researchers, or wind
pollination. However, a higher frequency of seed set Reasons for Decline.--The loss and degradation of
would have been expected if pollen was carried by thehabitat in the Lokern area have been responsible for the
wind (Mazer et al. 1993). The native solitary bee speciesdecline of Kern mallow. Construction of the California
Diadasia laticauda is one potential pollinator of Kern aqueduct impacted Kern mallow both directly, by
mallow. This bee species occurs in Kern County and isdestroying plants in its path, and indirectly, by providing
known to visit mallows of the genus Eremalche. water that allowed cultivation ofcotton and alfalfa in the
Furthermore, many bees of the genus Diadasia restrict area of endemism. The western portion of Lokern was
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developed for petroleum production, which eliminatedthreat to the long-term survival of Kern mallow by
Kern mallow at the type locality. Two disposal facilities reducing pollinator populations. Malathion is sprayed
for liquid waste were constructed in occupied habitat,periodically on natural lands in the San Joaquin Valley to
Causes of habitat degradation, not only in Lokern, butcontrol the beet leafhopper, which transmits diseases to
also in the populations south to Maricopa, includedcrops (Clark 1991). Although current permit conditions
installation of pipelines and transmission lines and off-for the California Department of Food and Agriculture
road vehicle use (CDFG 1995, Taylor and DaviIla1986).prohibit malathion spraying within 1.6 kilometers (1

mile) of Kern mallow occurrences, research has not been
Threats to Survival.--Approximately 85 percent of conducted to determine whether or not this buffer size is

the Kern mallow habitat in Lokern is privately owned andadequate. If pollinator numbers were reduced, the Kern
thus is vulnerable to development for many potential usesmallow metapopulation likely would experience reduced
(CDFG 1995, Taylor and Davilla 1986, Presley 1994).seed-set (Mazer et al. 1993). Also, if apomixis was the
Although the current level of petroleum production doesprimary source of seeds, genetic variability could decline
not seem to pose a threat to the portion of theand the metapopulation could be more vulnerable to
metapopulation that remains, increased productiondisease or other catastrophic events, such as has been
levels could cause further fragmentation and loss ofobserved in common species (Burdon and Marshall
localized colonies of Kern mallow. Ongoing activities 1981).
such as oil exploration and maintenance of pipelines and
utility corridors continue to disturb occupied habitat. 5. Conservation Efforts
The maximum levels of development and habitat
disturbance that would be compatible with the continued Kern mallow was federally listed as endangered in
existence of Kern mallow are unknown. A more remote 1990 (USFWS 1990; Table 1). Even before then, Lokern
threatisthepossibilityofspillsfromtanktruckstravelingwas a focus for protection because a variety of
through the area on highways and roads, endangered and threatened species occupy the area. The

California Energy Commission, California Department
Paradoxically, both uncontrolled grazing andof Water Resources, and USBLM have sponsored

cessation of grazing have the potential to threaten thebiological surveys in Lokern (Anderson et al. 1991,
Kern mallow metapopulation. Sheep have grazed theStebbins et al. 1992, S. Carter pers. comm.).
Lokern area for decades (Presley 1994) and continue toApproximately 15 percent of the occupied Kern mallow
graze on private lands during the growing season (E.habitat, primarily on the margins of the metapopulation,
Cypher pers. observ.). Grazing reduces the number ofis owned by USBLM and The Nature Conservancy. An
stems and branches on Kern mallow plants, which in turninteragency cooperative acquisition and management
reduces reproductive output (Mazer et al. 1993). Inplan for the entire 17,800-hectare (44,000-acre) Lokern
addition, trampling is likely to lead to localizedConceptual Area is in draft form; participants include
destruction of Kern mallow in bedding areas where sheepUSBLM, CDFG, California Energy Commission, The
are concentrated (Taylor and Davilla 1986). However, Nature Conservancy, Center for Natural Lands
light to moderate grazing may serve to reduceManagement, and USFWS. Chevron USA may
competition in areas that are dominated by aggressivecontribute to preservation of the area by establishing a
exotics (Cypher1994b). Demographic studiesindicatedmitigation bank on its lands, which constitute
that the survival rate of Kern mallow seedlings wasapproximately 40 percent of the conceptual area and a
reduced in dense stands of exotic plants compared tosubstantial portion of the Kern mallow habitat (Presley
sparsely-vegetated sites (Cypher 1994b). Furthermore,1994). The draft Kern County Valley Floor Habitat
flower production was significantly increased inConservation Plan specifies that no more than 10 percent
preliminary experiments where competitors wereof the natural land in the Lokern Conceptual Area may be
reduced through clipping (E. Cypher unpubl, data). Thedisturbed under its section 10(a)(1)(B) permit (T. James
overall effects of sheep grazing on Kern mallowpers. comm.), but protection efforts would not
populations are unknown and require further investigationnecessarily target occupied Kern mallow habitat.
to determine appropriate management for the area.

Efforts that specifically targeted the conservation of
Application of malathion in Lokern or other Kern mallow included (1) research on the demography

pesticides on adjacent agricultural fields could pose aand reproductive biology of Kern mallow funded by
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CDFG (Mazer et al. 1993), (2) salvage of plantflowered mallow populations are determined to represent
specimens and seed from the Laidlaw Waste Disposala single taxon, the listing status for Kern mallow would
Facility by Endangered Species Recovery Program andneed to be reevaluated.
Laidlaw in cooperation with USFWS, (3) ongoing
population monitoring and research on the response of Additional high-priority tasks are to continue

Kern mallow to cattle grazing jointly sponsored by thedemographic and ecological research. Demographic
Biological Resources Division of the U.S. Geologicalstudies are a prerequisite to matrix projection modeling,
Survey, USBLM, USFWS, the Endangered Specieswhich is necessary to identify vulnerable stages in the life
Recovery Program, CDFG, and other agencies,cycle. Only if these limiting stages are managed properly
corporations, and organizations, and (4) exclusion ofcan populations be assumed to be self-sustaining
grazing from known Kern mallow habitat under the (Schemske et al. 1994). Research is required to
control of USBLM and Center for Natural Lands determine the relative magnitude of threats posed by
Management. exotic plants and sheep and to formulate appropriate

management strategies for all protected lands. Even after
6. Recovery Strategy demographic studies are discontinued, population trends

should be monitored annually and management
Considering that habitat loss is the primary reasonstrategies should be reassessed if the Lokern

that Kern mallow is listed as an endangered species, themetapopulation begins to decline. Several important
top-priority task for recovery is to protect habitat in aspects of pollination ecology must be investigated in
Lokern. The goal is to protect 90 percent of thegreater detail, including the identity of insectpollinators,
remaining occupied habitat. This goal is based on thetheir vulnerability to pesticides that are used locally, and
recognition that some development in Lokern must beother mechanisms of pollen transfer. Until more specific
allowed for economic reasons and on the assumption thatrecommendations are available from research, pollinator
loss of an additional 10 percent of the habitat will notavailability should be considered a limiting factor and
jeopardize the continued survival of the taxon, providedpesticide spraying should be avoided in Lokern during
that the protected habitat is managed appropriately..the Kern mallow flowering period.
Unoccupied habitat wi~in the metapopulation also is
important for population expansion and movement of
pollinators and seed dispersers. Thus, additional
elements of the strategy are to protect land in blocks of at D. HOOWR’S WOOLLY-StAR
least 65 hectares (160 acres) and to avoid fragmenting the (ERIASTRUM HOOVERI)

metapopulation into more than two blocks of contiguous,
protected natural land. Buffer zones of 150 meters (500 1. Description and Taxonomy
feet) or more should be protected beyond the population
margins to reduce external influences and to allow for Taxonomy.--Hoover’s woolly-star was named

population expansion, originally by Jepson (1943) as Huegelia hooveri. In a
later taxonomic revision, Mason (1945) assigned the

The long-term prospects for survival of Kern mallow currently-accepted name of Eriastrum hooveri to the
would be enhanced if more than one metapopulation wasspecies. Both the scientific and common names honor
protected. The preferred approach is to determine theRobert F. Hoover, who collected the type specimen in
identity of the questionable populations in other areas1937 in Kern County, 11 kilometers (7 miles) south of
and protect any others that are identified throughShafter (Mason 1945). Hoover’s woolly-star is an
biosystematic analysis as Kern mallow, rather than toinconspicuous memberof the phlox family
attempt artificial introductions. However, the decision as(Polemoniaceae).
to whether to protect existing populations outside of
Lokern or to plant seeds from Lokern at other sites Description.--The wiry stems of this species may or

depends on the outcome of systematic research. Amay not branch and vary in height from 1 to 20
centimeters (0.4 to 8 inches) at flowering (Figure 11).biosystematic study (research that uses evidence from

several disciplines to determine taxonomic affiliations)The leaves are thread-like and may have two narrow
lobes near the base. Hoover’s woolly-star has tiny (lessshould be completed within 5 years of recovery plan
than 5 millimeters; less than 0.2 inch long), white to paleapproval. Moreover, if the pink-flowered and white-
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blue flowers that are nearly hidden in tufts ofwoolly hair. each in the Jacalitos and Panoche Hills. The Cuyama
The stamens (male reproductive parts) are shorter thanValley records consisted of one collection each from
the corolla (Abrams 1951, Munz and Keck 1959,Santa Barbara and San Luis Obispo Counties (Taylor and
Patterson 1993, Taylor and Davilla 1986, Lewis 1992). Davilla 1986).

Identification.--Many-flowered eriastrum Current Distribution.--Hoover’s woolly-star since
(Eriastrumpluriflorum) frequently occurs with Hoover’s has been discovered in Kings and San Benito Counties
woolly-star; the former has dark blue flowers that are 16 and at numerous additional sites in the four original
millimeters (0.6 inch) or greater in length, stamens thatcounties, particularly in foothill areas. Most of the
protrude from the corolla, and leaves with up to 10 lobes,occurrences are concentrated in 4 metapopulations. In
Small-flowered Eriastrum species that occur within the descending order by estimated number of individuals,
same range are distinguished from Hoover’s woolly-starthese metapopulations are (1) the Kettleman Hills in
by flower color and stamen length (Abrams 1951, MunzFresno and Kings Counties, (2) Carrizo Plain - Elkhorn
and Keck 1959, Patterson 1993, Taylor and Davilla in litt.Plain - Temblor Range - Caliente Mountains - Cuyama
1986, Lewis 1992). Valley - Sierra Madre Mountains in San Luis Obispo,

Santa Barbara, and extreme western Kern Counties, (3)
2. Historical and Current Distribution Lokern - Elk Hills - Buena Vista Hills - Coles Levee -

Taft -Maricopa in Kern County, and (4) Antelope Plain -
Historical Distribution.--Prior to 1986, Hoover’s Lost Hills - Semitropic in Kern County. Small, isolated

woolly-star was kn. own from 19 sites in 4 counties, basedpopulations occur in scattered areas including the Alkali
on herbarium collections and written observations. TheSink Ecological Reserve and the Guijarral, Jacalitos,
majority of the occurrences were on the San Joaquin andPanoche, and Tumey Hills in Fresno County;
Cuyama Valley floors, and the others were from the low Buttonwillow, Devil’s Den, Lamont, Midway Valley,
mountains at the west side of the San Joaquin Valleyand Rosedale in Kern County; and the Panoche Hills in
(Figure 12). In Kern County, Hoover’s woolly-star was San Benito County (Lewis 1992, 1994, CDFG 1995,
known from the vicinities of Lokern, Oildale, Holmstead 1993, Danielsen et al. 1994, EG&G Energy
Semitropic, Shafter, and the Temblor Range. In FresnoMeasurements 1995a, b). According to Skinner and
County, known occurrences were concentrated nearPavlik (1994), the species also occurs in Tulare County.
Kerman, Mendota, and Raisin City, except for one site

3. Life History and Habitat

Reproduction and Demography.--Hoover’ s woolly-
star is an annual, but the seeds germinate later in the
growing season than do those of many of the associated
annual plants. Seedlings may emerge from January or
February until mid-April (Taylor and Davilla 1986, E.
Cypher unpubl, data). The typical flowering period for
Hoover’s woolly-star extends from March into June
(Munz and Keck 1959, Skinner and Pavlik 1994, Lewis
1992, Cypher 1994a). Pollination ecology has not been
investigated. However, other members of the genus

~ Eriastrum are pollinated by native bees(super family
Apoidae) and beeflies (family Bombyliidae) (Grant and
Grant 1965). The tiny seeds probably are dispersed by
wind or by tumbling of dead stems (Taylor and Davilla
1986). Unlike many other annuals, dead stems of
Hoover’s woolly-star may persist until the next growing
season (Lewis 1992).

Figure 11. IllustrationofHoover’swoolly-star(fromAbrams, Within metapopulations, Hoover’s woolly-star
Vol. 3, 1951, with permission), typically occurs as scattered groups of plants, with each
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Figure 12. Distribution of Hoover’s woolly-star (Eriastrum hooveri).
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group occupying an area of less than 0.4 hectare (1 acre)at elevations ranging from 50 to 915 meters ( 165 to 3,000
(Lewis 1994). Densities are highly variable among sitesfeet) (CDFG 1995, Taylor and Davilla 1986, Holmstead
and among years. In 1993, average densities reported for1993, Cypher 1994a, Danielsen et al. 1994, Lewis 1992,
Hoover’s woolly-star in occupied habitat were 3.6 per 1994, EG&G Energy Measurements 1995a, b).
square meter (0.3 per square foot ) at Elk Hills (EG&G
Energy Measurements unpubl, data), 8.4 per square 4. Reasons for Decline and Threats to Survival
meter (0.8 per square foot ) in Lokern, and 10.3 per
square meter (0.9 per square foot ) in the Kettleman Hills Reasons for Decline.--Valley-floor populations of

(Cypher 1994a). However, metapopulation densitiesHoover’s woolly-star have been destroyed primarily by
would be considerably smaller due to the presence offarming operations and secondarily by urban development
unoccupied stretches between the groups of plants.(Taylor and Davilla 1986, E. Cypher pers. observ.).
Densities of Hoover’s woolly-star fluctuate from year to
year and are highest in years of above-average Threats to SurvivaL--Occurrences of Hoover’s
precipitation (Holmstead 1993). At Elk Hills, densitieswoolly-star in the vicinity of Buttonwillow, Lost Hills,

Rosedale and sites along Interstate Highway 5 arein natural colonies were 5 to 15 times greater in 1993, a
threatened by commercial development. Agriculturalyear of above-average rainfall, than in 1991, which was a

year of average rainfall (EG&G Energy Measurements conversion continues to threaten several populations on

1995a, b). the Valley floor. Flooding, as a result of high
precipitation, groundwater recharge programs, agricultural

Habitat and Community Associations.--Hoover’s wastewater diversion, or waterfowl management, could
woolly-star seems to be much more adaptable than otherdestroy populations in low-lying areas (Skinner and
endemic plants of the San Joaquin Valley. OptimalPavlik 1994, Taylor and Davilla 1986). Dense growth of
habitats for Hoover’s woolly-star are characterized byassociated vegetation, such as in areas where exotic
stabilized silty to sandy soils, a low cover of competinggrasses dominate or where fire has been suppressed, may
herbaceous vegetation, and the presence of cryptogamiccreate unsuitable conditions for growth of Hoover’s
crust (a layer of moss, lichen, and algae). However, thiswoolly-star (J. Hinshaw pers. comm.). Hoover’s woolly-
species also has been found on loamy soils, in areas ofstar remains primarily in hilly areas, many of which are
dense vegetation, and in areas lacking cryptogamic crustoil fields; petroleum production does not pose a threat in
(Taylor and Davilla 1986, Cypher 1994a, Lewis 1994,most cases but could be detrimental if large areas of
EG&G Energy Measurements 1995a, b). Hoover’soccupied habitat were disturbed. The acquisition of Elk
woolly-starmayreinvade disturbed soil surfaces such asHills by Occidental Petroleum may lead to greater
well pads and dirt roads within 1 year after thesurface disturbance ifrates ofexploration and production
disturbance ceases if seed sources remain in the vicinityare increased.
(Holmstead 1993, Danielsen et al. 1994, EG&G Energy
Measurements unpubl, data, R. Lewis pers. comm.). In 5. Conservation Efforts
fact, this species may benefit from light to moderate soil
disturbance in areas that are densely vegetated by exotic Hoover’s woolly-star was federally listed as
plants (Holmstead and Anderson 1993, EG&G Energythreatened in 1990 (USFWS 1990; Table 1). Field

Measurements unpubl, data), surveys sponsored by USBLM, California Energy
Commission, U.So Department of Energy, California

Populations of Hoover’s woolly-star occur in alkali Department of Water Resources, and USFWS resulted in
sinks, washes, on both north- and south-facing slopes,the discovery of many new occurrences of Hoover’s
and on ridgetops. This species occurs in a wide variety ofwoolly-star between 1986 and 1997 (Anderson et al.
plant communities. Most are characterized by shrubs1991, Taylor and Davilla 1986, Lewis 1992, 1994,
such as common saltbush, seepweed, and matchweedStebbins et al. 1992, Holmstead 1993, EG&G Energy
(Gutierrezia californica), but shrub cover in occupied Measurements 1995a, b, Enterprise Advisory Services
habitats typically is less than 20 percent. Herbaceous1997, 1998). Through a consultation with USFWS, the
plant species frequently found in association withU.S. Department of Energy conducted periodic
Hoover’s woolly-star include red brome, goldfields,monitoring of six representative Hoover’s woolly-star
many-flowered eriastrum, and red-stemmed filaree,sites at Elk Hills through 1997 (EG&G Energy
Populations of Hoover’s woolly-star have been reportedMeasurements 1995a, 1995b, 1996, Enterprise Advisory
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Services 1997, 1998). Occidental Petroleum, the current E. SAN JOAQUIN WOOLLY-THREADS
owner of the Elk Hills oilfield, plans to set aside a (LEMBERr1A CONGOONH)
conservation area containing Hoover’s woolly-star,
among other rare species (B. Cypher pers. comm.). In 1. Description and Taxonomy

addition, U.S. Department of Energy has sponsored
several research projects on the ecology of Hoover’s Taxonoray.--In 1883, Gray named San Joaquin

woolly-star, its response to oilfield activity, and the woolly-threads as Eatonella congdonii. The type

conditions under which it will recolonize disturbed areasspecimen had been collected by Congdon near Deer

(Holmstead 1993, Holmstead and Anderson 1993,Creek (Tulare County) in that same year. The current

EG&G Energy Measurements 1995a, b, J. Hinshaw pers.name, Lembertia congdonii, was published by Greene in

comm.). Preliminary studies on the demography of1897, who determined that San Joaquin woolly-threads

Hoover’s woolly-star and its response to grazing wereshould be separated from snowy eatonella (Eatonella

conducted in 1993 with funding provided by USBLM, nivea). Subsequent taxonomists have upheld Greene’s

CDFG, and Endangered Species Recovery Programtaxonomy (Johnson 1993, Taylor 1989). San Joaquin

(Cypher 1994a). Hoover’s woolly-star also haswoolly-threads is the sole species in the genus Lernbertia,

benefited from the acquisition of conservation lands forwhich is in the aster family (Asteraceae).

listed animals. It is known to occur on the Alkali Sink
Ecological Reserve, Buttonwillow Preserve, Carrizo Description.~The common name "woolly-threads"

is derived from the many long (up to 45 centimeters; 18Plain Natural Area, Coles Levee Ecosystem Preserve,
Lokern Natural Area, and Semitropic Ridge Preserve. In

inches), trailing stems covered with tangled hairs.

1990, Mobil Oil Corporation constructed exclosuresHowever, San Joaquin woolly-threads plants also can be

around Hoover’s woolly-star on their lands in Lost Hills tiny (less than 7 centimeters; less than 3 inc .l)es) and erect

(Lewis 1994).
with a single stem (Cypher 1994a). The tiny, yellow
flower heads are clustered at the tips of the stems and

6. Recovery Strategy                   branches (Figure 13). Each flower head is approximately
6 millimeters (0.25 inch) long and contains two types of

Recovery of Hoover’s woolly-star can beflorets (the tiny flowers characteristic of the aster

accomplished using public lands and other areas alreadyfamily); the four to seven outer florets differ in shape

dedicated for conservation. As with the other listed from the numerous inner florets. The two types of florets

plants, the goal is to protect populations throughout the produce achenes (tiny, one-seeded fruits) that also differ

species’ range and representing a variety of topographicin shape (Johnson 1993, Taylor 1989).

positions and community types. Considering that habitat
conversion is ongoing in valley-floor areas and that oil
production could increase on public lands, the continued ,~ .8
existence of populations cannot be assumed unless a 0specific commitment is made to protect them from
incompatible uses. Some amount of unoccupied suitable
habitat is important to allow population fluctuations
among years, and a buffer zone is important to minimize
external influences. Thus, a minimum block size of 16
hectares (40 acres) is recommended, with an average
density of 625 Hoover’s woolly-star plants per hectare
(250 per acre).    Monitoring must continue at
representative sites within each metapopulation to
determine trends. Management strategies and recovery
needs should be reassessed if population densities at the
monitoring sites decline over 3 or more successive years
of above-average rainfall that are separated by 1 or more
years of below-average rainfall.

Figure 13. Illustration of San Joaquin woolly-threads (from
Abrams and Ferris Vol. 4, 1960, with permission).
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Identification.--San Joaquin woolly-threads differs varies with weather and site conditions. In years of
from snowy eatonella in the shape of the florets andbelow-average precipitation, few seeds of this species
achenes and in geographical range (Munz and Keckgerminate, and those that do typically produce tiny
1959, Johnson 1993, Taylor 1989). plants. Seed germination may begin as early as

November but usually occurs in December and January.
2. Historical and Current Distribution San Joaquin woolly-threads typically flowers between

late February and early April, but flowering may
Historical Distribution.--The historical range of continue into early May if conditions are optimal (B.

San Joaquin woolly-threads is based on 47 herbariumDelgado pers. comm.). Populations in the northern part
specimens and literature reports dating from 1883 toof the range flower earlier than does the Carrizo Plain
1983; 30 of the occurrences were from the floor of themetapopulation. Each plant may have from 1 to more
San Joaquin Valley, four were from the Cuyama Valley,than 400 flower heads. Seed production depends on plant
and the remainder were in the hills west of the Sansize and the number of flower heads; in 1993, achene
Joaquin Valley (Figure 14). These occurrences wereproduction ranged from 10 to 2,500 seeds per individual
concentrated in eight areas (in descending order of(Mazer and Hendrickson 1993b, Cypher 1994a, E.
abundance): (1) the plains between Avenal and MendotaCypher unpubl, data). The seeds are shed immediately
in Kings and Fresno Counties, (2) from Bakersfield toupon maturity, and all trace of the plants disappears
Shafter in Kern County, (3) the inner Coast Ranges ofrapidly after their death in April or May. Seed dispersal
western Fresno and eastern San Benito Counties, (4)agents are unknown, but possible candidates include
from north of Lokern to Lost Hills in Kern County, (5) the wind, water, and animals. Seed-dormancy mechanisms
Carrizo and Elkhorn Plains in San Luis Obispo County,apparently allow the formation of a substantial seed bank
(6) the Cuyama Valley in Santa Barbara County, (7) eastin the soil (Twisselmann 1967, Taylor 1989, R. Lewis
of Edison in Kern County, and (8) the type locality. 1993, Mazer and Hendrickson 1993b, Cypher 1994a).
However, 33 of the historical occurrences had been
eliminated by 1989 (Taylor 1989). Insect pollinators are not required for seed-set in San

Joaquin woolly-threads (Mazer and Hendrickson
Current Distribution.--Many new occurrences of 1993b). However, animals may be important to this plant

San Joaquin woolly-threads have been discovered sincespecies in other ways. On the Carrizo Plain Natural
1986, primarily in the hills and plateaus west of the SanArea, giant kangaroo rat activity contributes to greater
Joaquin Valley. These constitute four metapopulationsplant size and flower head production in San Joaquin
and several small, isolated populations. The largestwoolly-threads, probably by increasing available soil
metapopulation occurs on the Carrizo Plain Naturalnutrients and reducing competition from other plants.
Area, where the occupied habitat totaled over 1,100The microhabitat offered by giant kangaroo rat precincts
hectares (2,800 acres) in 1993 (R. Lewis 1993), whichalso contributes to earlier seed germination and
was a particularly favorable year. In years of lower maturation of San Joaquin woolly-threads, possibly
rainfall, the occupied area is much smaller (E. Cypherbecause precinct surfaces are wanner than the
unpubl, observ.). Much smaller metapopulations aresurrounding area during the winter months (Cypher
found in Kern County near Lost Hills, in the Kettleman 1994a, 1994b).
Hills of Fresno and Kings Counties, and in the Jacalitos
Hills of Fresno County. The isolated occurrences are Habitat and Community Associations.--San Joaquin
known from the Panoche Hills in Fresno and San Benitowoolly-threads occurs in Nonnative Grassland, Valley
Counties, the Bakersfield vicinity, and the CuyamaSaltbush Scrub, Interior Coast Range Saltbush Scrub,
Valley (CDFG 1995, Taylor 1989, Stebbins et al. 1992,and Upper Sonoran Subshrub Scrub (Cypher 1994a).
R. Lewis 1993, Taylor and Buck 1993, USBLM in litt. This species typically occupies microhabitats with less
1994, S. Carter pers. comm., R. Lewis pers. comm., S.than 10 percent shrub cover, although herbaceous cover
Wilson pers. comm.), may be either sparse or dense, and cryptogamic crust may

or may not be present. Plant species that often occur with
3. Life History and Habitat San Joaquin woolly-threads include red brome, red-

stemmed filaree, goldfields, Arabian grass (Schismus
Reproduction and Deraography.--San Joaquin spp.), and mouse-tail fescue (Vulpia myuros). Hoover’swoolly-threads is an annual herb, and its phenology

woolly-star often occurs in populations of San Joaquin
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Figure 14. Distribution of San Joaquin woolly-threads (Lembertia congdonii).
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woolly-threads, although the reverse is not true (Taylor1994a, b, E. Cypher unpubl, data, B. DeIgado pers.
1989, R. Lewis 1993, Taylor and Buck 1993, Cyphercomm.). However, removal of livestock from areas that
1994a). In two cases, San Joaquin woolly-threads washave been grazed continuously for decades would be
found at low densities in previously disced areas thatinadvisable without additional data, because grazing may
were adjacent to undisturbed populations (R. Lewisin fact be a useful management tool to control
1993, Taylorand Buck 1993). competition from exotic plants (E. Cypher unpubl.

observ.).
San Joaquin woolly-threads occurs on neutral to

subalkaline soils that were deposited in geologic times by 5. Conservation Efforts
flowing water. On the San Joaquin Valley floor, this
species typically is found on sandy or sandy loam soils, San Joaquin woolly-threads was federally listed as
particularly those of the Kimberlina series, whereas onendangered in 1990 (USFWS 1990; Table 1). USBLM
the Carrizo Plain it occurs on silty soils. San Joaquinbiologists have conducted extensive surveys for San
woolly-threads frequently occurs on sand dunes andJoaquin woolly-threads. Thus, many of the occurrences
sandy ridges as well as along the high-water line ofthat are known currently are on lands administered by
washes and on adjacent terraces. Occurrences have beenUSBLM, including the entire Carrizo Plain Natural Area
reported at elevations ranging from approximately 60 tometapopulation, part of the Kettleman Hills
260 meters (200 to 850 feet) on the Valley floor andmetapopulation, and the sites in the Jacalitos and
surrounding hills, and from 600 to 800 meters (2,000 toPanoche Hills. Within these areas, fences have been
2,600 feet) in San Luis Obispo and Santa Barbaraerected around several small occurrences of SanJoaquin
Counties (Hoover 1937, CDFG 1995, Taylor 1989, R.woolly-threads that showed evidence of trampling by
Lewis 1993, Taylor and Buck 1993, E. Cypher unpubl,livestock (R. Lewis 1993, S. Carter pets. comm., B.
observ., R. van de Hoek pers. comm.). Delgado pers. comm.). The Carrizo and Elkhorn Plains

and the Kettleman Hills are within Areas of Critical
4. Reasons for Decline and Threats to Survival Environmental Concern, which would restrict activities

on USBLM lands in those regions (USBLM 1996a, b).
Reasons for Decline.--Habitat loss was responsible USBLM and the Endangered Species Recovery Program

for the decline of San Joaquin woolly-threads on theare cooperatively monitoring selected populations and
floors of the San Joaquin and Cuyama Valleys, where theconducting research on the impacts of livestock grazing
majority of the occurrences were eliminated by intensive(Cypher 1994a, b, USBLM in litt. 1994).
agriculture. In addition, several sites in and around
Bakersfield were eliminated by urban development, and Other groups also are contributing to conservation of
two others between Lokern and Lost Hills apparently this species. CDFG funded research on the demography,
were destroyed as a result of intensive oilfieldreproductive biology, and ecology of San Joaquin
development (CDFG 1995, Taylor 1989). woolly-threads (Mazer and Hendrickson 1993b, Cypher

1994a). California Energy Commission, U.S. Department
Threats to Survival.--The Lost Hills metapopulation of Energy, and California Department of Water

isonprivatelandinanareaofhighvalueforcommercialResources have sponsored surveys for rare plants,
development and agriculture (Taylor 1989, Taylor andincluding San Joaquin woolly-threads, in various parts of
Buck 1993). Several occurrences in the Kettleman Hills, the southern San Joaquin Valley (Anderson et al. 1991,
the Jacalitos Hills, and west of Bakersfield are in low- Stebbins 1993, B.L. Cypher pets. comm.). The
density oilfields; the plants do not seem to be threatenedMetropolitan Bakersfield Habitat Conservation Plan
by the current level of activity but could be destroyed byidentified a 121-hectare (300-acre) area west of
more intensive use of the areas (R. Lewis 1993, E.Bakersfield as a preserve acquisition target for this
Cypher unpubl, observ.). Preliminary studies suggestedspecies (Metropolitan Bakersfield Habitat Conservation
that both competition from exotic plants and springPlan Steering Committee 1994). If the Kern Coumy
grazing reduced survival rates, but not flower production,Valley Floor Habitat Conservation Plan is implemented
in San Joaquin woolly-threads (E. Cypher unpubl, data),as currently proposed, private landowners in the vicinity
Trampling also reduces survival in areas where livestockof Lost Hills would be offered incentives to protect San
congregate, such as around water troughs (Taylor 1989,Joaquin woolly-threads habitat (T. James pers. comm.).
R. Lewis 1993, Mazer and Hendrickson 1993b, Cypher
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6. Recovery Strategy in the Tehachapi Mountains" (Coulter 1896, p. 434),
which is in Kern County. Shortly thereafter, Toumey

The recovery goal for San Joaquin woolly-threads is (1901) renamed Bakersfield cactus as a variety of
similar to that for the other endangered plant species inbeavertail cactus (Opuntia basilaris), resulting in the
this plan: to maintain self-sustaining populations incombination O. basilaris var. treleasii. Griffiths and
protected areas representative of the former geographicHare (1906) considered Bakersfield cactus a distinct
and topographic range of the species and in a variety ofspecies and subdivided it into two varieties, O. treleasii
appropriate natural communities. A sufficient numbervar. treleasii and var. kernii. Britton and Rose (1920)
of natural populations exist that reintroduction shouldcorrected the spelling of the epithet to treleasei to be
not be necessary, provided that the existing sites areconsistent with the name of the original collector,
protected and managed properly. Unoccupied habitatWilliam Trelease. In the most recent treatment (Parfitt
within metapopulations also should be protected to allowand Baker 1993), the scientific name of Bakersfield
for population fluctuations with rainfall and to facilitatecactus is given as O. basilaris var. treleasei. However,
seed dispersal. Thus, additional elements of the strategysome experts consider Bakersfield cactus to be a full
are to protect land in blocks of at least 65 hectares (160species (Bowen 1987, R. van de Hock pers. comm.).
acres), which have an average density of at least 1,000
San Joaquin woolly-threads plants per hectare (400 Description.--Likeotherbeavertailcacti, Bakersfield
plants per acre); and to avoid fragmenting anycactus (Figure 15)has fleshy, flattened, green stems
metapopulation into more than 2 blocks of contiguous,(pads). The pads of Bakersfield cactus vary in outline
protected natural land. Finally, buffer zones of 150from rounded, heart-shaped, or diamond-shaped to
meters (500 feet) or more shouldbe protected beyond thenearly cylindrical. A single plant may consist of
population margins to reduce external influences and tohundreds of pads, which originate both at.ground level
allow for population expansion, and from the tips of other pads. The number of

individuals in a population may be difficult to determine
The top-priority task to ensure the survival of Sanbecause pads from adjacent plants often overlap. Thus,

Joaquin woolly-threads is to protect existing habitat incactus populations usually are described by the number
the San Joaquin Valley. Other actions that are necessaryof clumps (groups of pads that are rooted at the same
for recovery include protection and appropriatepoint) rather than as a number of individuals. Clumps of
management of populations on public land and annualBakersfield cactus can grow up to 35 centimeters (14
monitoring of representative sites within eachinches) high and 10 meters (33 feet) across (R. van de
metapopulation. Monitoring is particularly important inHock pers. comm.). The pads and fruits are dotted with
some of the smaller populations, including the Lost Hills,
Jacalitos Hills, and Kettleman Hills metapopulations and
the Panoche Hills population to determine whether
densities are increasing, decreasing, or remaining stable. :’-~
Monitoring can verify that existing management
strategies are having the desired effect or draw attention
to incompatible land uses. "~..~ ~~":~;.!.

’.~?~-..’ ~...!.~’:.:: .. :: ...!..~’..

(OPuNTIA BASILARIS Var. TRELEASEI) : ~ ...

1. Description and Taxonomy

Taxonomy.--The taxonomy of Bakersfield cactus
has not beenaccepted universally, even though it was
named nearly a century ago. Originally, Bakersfield
cactus was treated as a full species, Opuntia treleasii Figure 15. Illustration of Bakersfield cactus (from Abrams and
(Coulter 1896). The type locality was given as "Caliente,Ferris, Vol. 3, 195 I, with permission).
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eye-spots, which are rounded structures that containhighly fragmented. However, the range was extended to
barbed bristles. Tiny leaves are produced on thethe south when several occurrences were discovered in
youngest pads of beavertail cacti but are shed quickly, the late 1980s in south-central Kern County, just north of
Bakersfield cactus has showy magenta flowers. The dryWheeler Ridge (Figure 16). The extant occurrences may
fruits are the size and shape of small eggs and maybe grouped into the following areas of concentration: (1)
contain grayish-white seeds (Munz and Keck 1959,Caliente Creek drainage (Caliente-Bena Hills), (2)
Parfitt and Baker 1993). Bakersfield cactus typically hasComanche Point, (3) Cottonwood Creek, (4) Fairfax
22 chromosomes, but plants with 33 chromosomes wereRoad - Highway 178 - Highway 184 - Kern Bluffs - Hart
found in several populations (Pinkava et al. 1977, R. vanPark, (5) Fuller Acres, (6) Granite Station, (7) mouth of
de Hock pers. comm.). Kern Canyon, (8) Oildale - Kern River Oil Field - Round

Mountain Road (separated from area #4 by the Kem
Identification.--Bakersfield cactus is unique among River), (9) Poso Creek, (10) Sand Ridge, and (11)

the varieties of O. basilaris in that the eye-spots containWheeler Ridge - Pleito Hills (CDFG 1995, Moe 1989).
spines in addition to the bristles. Other features of
Bakersfield cactus that differentiate it from related 3. Life History and Habitat
beavertail cacti include the smooth pad surfaces,
cylindrical pad bases, nonsunken eye-spots, and longer Few details on the life history of Bakersfield cactus

(up to 5 millimeters [0.2 inch]) leaves. The two varietiesare available. The fleshy stems, tiny, short-lived leaves,

of O. treleasei differ from each other in that varietyshallow root systems, and specialized physiology

treleaseihasspineslessthan7millimeters(O.3inch)long common to most members of the cactus family are

(which may be longer or shorter than the associatedadaptations to growth in arid environments (Benson

bristles) and eye-spots even with the pad surface,1982).

whereas variety kernii has spines longer than 7
millimeters (0.3 inch) and raised eye-spots (Griffiths and Reproduction andDemography.--Bakersfield cactus

Hare 1906, ESA Planning and Environmental Servicesis a perennial. The life span of wild plants has not been

1986a, Bowen 1987). determined, but clumps in cultivation at the Rancho
Santa Aria Botanic Garden in Claremont, California,

2. Historical and Current Distribution           survived for 48 years, until extremely wet winter weather
caused the pads to rot (R. van de Hoek pers. comm.).

Historical Distribution.--Bakersfield cactus is Bakersfield cactus typically flowers in May (Munz and
endemic to a limited area of central Kern County in theKeck 1959). Reproductive biology of this taxon has not
vicinity of Bakersfield. The CDFG (1995) consideredbeen studied, but certain other Opuntia species require
the pre-1987 reports to represent approximately 33cross-pollination for seed-set and many are pollinated by
occurrences. However, based on written descriptionsbees (Benson 1982, Spears 1987, Osborn et al. 1988).
(Twisselmann 1967), historical photographs (Britton andOne potential pollinator of Bakersfield cactus is the
Rose 1920, Benson 1982), topography, and deductionsnative solitary bee Diadasia australis ssp. california,
from plant morphology, the populations most likely werewhich is known to occur in Kern County and which
more or less continuous (R. van de Hoek pers. comm.),specializes in collecting pollen from Opuntia species
As of 1987, the northern, southern, eastern, and western(Thorp in litt. 1998). Vegetative reproduction, which is
limits of the known range, respectively, were Granitethe production of new plants from sources other than
Station (R. van de Hoek pers. comm.), Comanche Point,seed, is typical in Bakersfield cactus and several related
Caliente, and Oildale (CDFG 1995). Reportedspecies (Benson 1982). Fallen pads root easily if
occurrences of Bakersfield cactus in Los Angeles andsufficient water is available (Twisselmann 1967, Benson
San Bernardino Counties, California, and Mohave1982, Mitchell 1988), but Bakersfield cactus does not
County, Arizona (Benson 1969) have been attributed tosurvive prolonged inundation (ESA Planning and
misidentification of other cactus taxa (Bowen in litt.Environmental Services 1986a). Bakersfield cactus
1987). produces seeds infrequently. Van de Hoek (pets. comm.)

noted that the frequency of seed set in extant populations
Current Distribution.--Approximately one-third of is similar to the proportion of seeds he observed in

the historical occurrences of Bakersfield cactus haveherbarium specimens. Cactus seeds require warm, wet
been eliminated, and the remaining populations areconditions to germinate, a combination which is
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Figure 16. Distribution of Bakersfield cactus (Opuntia basilaris var. treleasei).
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extremely rare in the Bakersfield area (Benson 1982). 4. Reasons for Decline and Threats to Survival
Pads may be dispersed by flood waters (ESA Planning
and Environmental Services 1986a), but seed dispersal Reasons for Decline.~The primary reason for the
agents are unknown, decline of Bakersfield cactus was habitat loss. The

formerly extensive tracts of Bakersfield cactus near
The total population of Bakersfield cactus was notEdison and Lamont were destroyed by conversion to row

estimated historically. Densely-spaced clumps of cactuscrops and citrus groves (Twisselmann 1967); much of the
oncecoveredanestimatedareaof6.5by0.8kilometer(4conversion occurred prior to 1931 (Benson 1982).
by 0.5 mile) from the Caliente Creek floodplain ontoResidential development eliminated numerous
Sand Ridge(Twisselmann 1967). Historical photographsoccurrences in northeast Bakersfield between Mount
showing extensive stands of Bakersfield cactus (BrittonVernon Avenue and Morning Drive in recent years
and Rose 1920, Benson 1982) are believed to have been(CDFG 1995). Petroleum production has contributed to
taken southwest of Sand Ridge near the eastern margin ofhabitat loss and fragmentation, particularly in the vicinity
the Kern Lake bed (R. van de Hoek pers. comm.). When of Oildale. Populations near Hart Park, the Kern Bluffs,
the known sites were last inventoried, fewer than 20,000Oildale, Fairfax Road, and parts of Sand Ridge have been
clumps of Bakersfield cactus were estimated to remain,degraded by off-road vehicle activity, trash dumping, and
Only 4 areas had populations of 1,000 clumps or more:sand and gravel mining. Overgrazing may have damaged
Comanche Point, Kern Bluff, north of Wheeler Ridge, plants near Hart Park, Mettler, and Caliente, and flooding
and Sand Ridge (CDFG 1995, Moe 1989, R. van de Hoekdecimated populations along Caliente Creek and the
pers. comm.). The metapopulations reported toKern River (CDFG 1995, Nelson 1983, Bowen in litt.
incorporate the greatest morphological diversity included1987, Mitchell 1988, Moe 1989, R. van de Hoek pers.
those in the Bena and Caliente Hills, Kern Canyon, andcomm.). Air pollution is suspected to have contributed to
Sand Ridge (ESA Planning and Environmental Servicesthe decline of Bakersfield cactus (Messick 1987).
1986a, Bowen in litt. 1987, Moe 1989).

Threats to SurvivaL--All the causes of decline
Habitat and Community Associations.--Soils continue to threaten existing populations of Bakersfield

supporting Bakersfield cactus typically are sandy,cactus. Almost all the known sites are on private land,
although gravel, cobbles, or boulders also may bemuch of which has commercial value. Residential
present. Known populations occur on flood plains,development constitutes the most serious threat
ridges, bluffs, and rolling hills (CDFG 1995, ESAcurrently, especially in the greater Fairfax Road-Kern
Planning and Environmental Services 1986a). BakersfieldBluff and Round Mountain Road areas. Conversion for
cactus is a characteristic species of the Sierra-Tehachapieither agricultural or residential use is possible near
Saltbush Scrub plant community (Holland 1986, GriggsWheeler Ridge. Inundation could be an intermittent
et al. 1992), but populations near Caliente are in Blueproblem for populations in floodplains and is a remote
Oak Woodland and the Cottonwood Creek population ispossibility for occurrences near the California Aqueduct;
in riparian woodland (CDFG 1995, ESA Planning andthe largest concentration of clumps in the Wheeler Ridge
Environmental Services 1986a, R. van de Hoek pers.metapopulation is situated adjacent to an overflow drain
comm.). Many Bakersfield cactus sites support a densefor the Aqueduct, which could lead to flooding if an
growth of red brome and other annual grasses (Cypherearthquake occurred anywhere along its length (R. van de
1994a). Sand Ridge is characterized by sparseHoek pers. comm.). Even the two protected populations
vegetation (ESA Planning and Environmental Services(see Conservation Efforts) are adjacent to agricultural
1986a, Cypher 1994a) and a preponderance of nativeland and could be impacted by pesticide drift. Both off-
species such as California filago (Filago californica)and road vehicle use and mining continue to degrade the
yellow pincushion (Chaenactis glabriuscula). Historical populations mentioned earlier.
records indicate that the majority of Bakersfield cactus
occurred at elevations ranging from 140 to 260 meters Direct competition from introduced, annual grasses is
(460 to 850 feet). The highest-elevation population is atbelieved to threaten the survival of mature Bakersfield
550 meters (1,800 feet) near Caliente and the lowestcactus plants and to hinder the establishment of new
remaining is at 121 meters (396 feet) at Fuller Acresplants (ESA Planning and Environmental Services
(CDFG 1995). 1986a, Mitchell 1988). Indirect effects from exotic
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grasses also may threaten Bakersfield cactus in severalgrass competition (G. Hinshaw pers. comm.).
ways. First, the dense herbaceous growth may promote a
greater fire frequency and intensity than would have Several colonies of Bakersfield cactus have been
occurred with the sparse native vegetation typical inacquired for conservation purposes within the past 2
historical times. The effect of repeated fires has not beenyears. The Implementation Trust for the Metropolitan
determined. However, survival of Bakersfield cactus Bakersfield Habitat Conservation Plan protected
plants was monitored following single fire events at Sandportions of three metapopulations by purchasing land in
Ridge (Hewett in litt. 1987) and near the Rio Bravo the Kern Bluff, Cottonwood Creek, and Oildale areas
Hydroelectric Plant in Kern Canyon (Lawrence 1987, from willing sellers (R. Reed pers. comm.). The
George LawrenceandAssociates 1988). AllBakersfieldWildlands Conservancy recently acquired the Pleito
cactus clumps survived the fires at both sites, despiteHills population and plans to manage the area for the
browning and wilting of the pads. During the followingbenefit of Bakersfield cactus and other sensitive species
spring, cactus plants that were subject to low-intensity(D. Clendenen pers. comm.). Another portion of the
flames flowered, but those subject to moderate-intensityWheeler Ridge-Pleito Hills metapopulation is protected
flames produced only vegetative growth. The affectedby the California Department of Water Resources, which
cactus individuals near Rio Bravo were still alive 1 yearhas set aside 33 hectares (81 acres) adjacent to the
following the fire, but no further observations were madeCalifornia Aqueduct as a reserve for Bakersfield cactus
of plants in either treatment area. Second, dense grassthrough consultations with USFWS and CDFG. The
cover may harbor insects that damage cactus, which hasonly other site on public land is under the control of the
been demonstrated with related species of Opuntia in Kern County Department of Parks and Recreation, where
Nebraska grasslands (Burger and Louda 1994). Third,a few clumps occur adjacent to Hart Park. However,
the moist microclimate created by dense herbaceousprotection of Bakersfield cactus is neither the purpose
growth may promote growth of decay organisms andnor a priority for the site (Moe 1989). Kern County is
cause pads to rot in years of above-average precipitationpreparing a Habitat Conservation Plan, which likely will
(E. Cypher unpubl, observ.), include provisions for protection of additional Bakersfield

cactus populations through management agreements,
A lack of genetic diversity may threaten some conservation easements, and land acquisition (T. James

populations of Bakersfieldcactus. Contributing factorspers. comm.). A Habitat Conservation Plan in
to this problem include the small size of manypreparation by Califomia Department of Water
populations (Moe 1989), a lack of gene flow betweenResources will address conservation of Bakersfield
populations, and infrequent sexual reproduction (Messickcactus and other species in the California Aqueduct right-
1987). Populations low in genetic variation are moreof-way (K. Brown pers. comm.).
vulnerable to diseases and parasites (Burdon and
Marshall 1981) and to chance events, including Salvage efforts have been undertaken by local
environmental fluctuations, catastrophes, and geneticmembers of the California Native Plant Society, who
drift (Menges 1991). transplanted Bakersfield cactus clumps from sites slated

for destruction to Sand Ridge Nature Preserve and the
5. Conservation Efforts California Living Museum in Bakersfield. Prior to

construction of the East Hills Mall in Bakersfield, a few
Bakersfield cactus was federally and state-listed asof the cactus clumps growing on the site were removed,

endangered in 1990 (USFWS 1990). The Naturethen were replanted in a display bed when the mall was
Conservancy began preservation efforts for Bakersfieldcompleted. Transplanted individuals have not been
cactus over 25 years ago by purchasing a portion of Sandmonitored at any of the sites to determine survival rates
Ridge (Twisselmann 1969). Recently, The Natureor reproductive success (D. Mitchell pers. comm., R. van
Conservancy doubled the size of the Sand Ridge Naturede Hock pers. comm.).
Preserve, to 111 hectares (275 acres), by acquiring a
remnant ofthe Caliente Creekwash at the eastern base of 6. Recovery Strategy
the ridge. The preserve was transferred to the Center for
Natural Lands Management in 1998. Funding levels are Due to social and economic considerations,
insufficient to allow intensive monitoring or managementBakersfield cactus will never occur as widespread as it
trials, but prescribed burns will be used to control exoticdid historically. Instead, the recovery goal is to maintain
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self-sustaining populations in protected areas G. ARiD GRASSLAND AND SHRUBLAND PLANTS

representative of the former geographic and topographic
range of the taxon and in a variety of appropriate natural
communities. The remaining populations occur in areas 1. Lesser Saltscale
sufficiently representative of the former range to achieve (Atriplex minuscula)
this goal, but very little additional loss can be
accommodated without compromising the long-term Taxonomy.--Lesser saltscale is a member of the

existence of the taxon. Thus, habitat protection is angoosefoot family (Chenopodiaceae). Standley published

important action to prevent the extinction or irreversiblethe name Atriplex minuscula in 1916. The name was not

decline of Bakersfield cactus. Unoccupied habitat withinwidely accepted, and for many years lesser saltscale was

metapopulations also should be protected to facilitateconsidered to be merely a variant of Parish’s brittlescale

movement of pollinators and seed dispersers. An(A. padshii) that did not warrant recognition (Abrams

additional element of the strategy is to avoid fragmenting1944, Munz and Keek 1959). However, Taylor and

the few large metapopulations that remain (i.e., CalienteWilken (1993) considered lesser saltscale to be a valid
Creek, Comanche Point, Kern Bluff, Sand Ridge, andspecies and have returned to using the name A.

Wheeler Ridge) into more than two blocks of contiguous,minuscula.
protected natural land each. Land in the other target areas
should be protected in blocks of at least 16 hectares (40 Description.--Lesser saltscale has many upright,

reddish stems up to 40 centimeters (16 inches) tall. Theacres), and preferably in blocks of 65 hectares (160 acres)
leaves are egg-shaped with entire (untoothed) marginsor more. The block size is smaller for Bakersfield cactus
and typically are opposite on the upper branches andthan for other listed plant species not for biological
alternate on the lower part of the stem. The individualreasons, but because many of the areas already are so

fragmented by development that larger blocks do notflowers ofallAtriplex species are inconspicuous because
they are tiny and have no petals; moreover, the male andexist. Buffer zones of 150 meters (500 feet) or more
female structures are produced in separate flowers. Inshould be protected beyond the population margins to
lesser saltscale, both flower genders occur in the leafreduce external influences and to allow for population
axils (the points where leaves are attached to the stem),expansion. Surveys will be necessary to determine the
with the male flowers on the upper part of the stem andsize of natural populations in several of the target areas
the females near the base of the same plant (Munz andand the amount of existing occupied habitat.
Keck 1959). Each fruit consists of a single reddish seedTransplantation of Bakersfield cactus is not a viable
that is enclosed by two egg- to diamond-shaped bracts,substitute for on-site protection. However, where
which are covered with tubercles (wart-like projections).development would destroy entire populations, as many

of the clumps as possible should be transplanted toTheclosely-relatedspeciesbrittlescale(Atriplexdepressa)
and Parish’s brittlescale have stems and branches that lieprotected areas to salvage potentially unique genetic
close to the ground, unlike the erect stems of lessermaterial, and the transplants should be monitored

periodically to determine survival rates and reproductivesaltscale, and differ in bract characters (Taylor and
Wilken 1993).success.

Historical Distribution.--Herbarium specimens ofDemographic studies and matrix projection modeling
lesser saltscale were collected historically only at Goshenwill be necessary to identify vulnerable stages in the life

cycle. Research then will be necessary to determine how(Tulare County) in 1905 and E1Nido (Merced County) in
1936 (CDFG 1995).to overcome factors that are identified as limiting to

population growth. Because demographic research will CurrentDistribution.--Neither of the historical sitestake several years to complete and exotic planthas been checked to determine if lesser saltscale remainscompetition seems to be detrimental to cactus in several
extant, though no significant patch of natural land existsways, preliminary studies should begin immediately toin either area. In 1993, lesser saltscale was discovered attest the hypothesis that exotic plants are contributing tofive new localities in the San Joaquin and Sacramentomortality of Bakersfield cactus. A biosystematic study Valleys (Figure 17). The southernmost report was fromwould determine whether Bakersfield cactus should be

recognized as a full species. Kern County, near the intersection of Interstate 5 and
state Highway 58, and the northernmost was at Gray

54

C--054564
(3-054564



Recovery Plan for Upland Species of the San Joaquin Valley

!

Location
Map

Figure 17. Distribution of lesser saltscale (Atriplex minuscula).
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Lodge Wildlife Area in Butte County (CDFG 1995). processes. The highest-priority tasks for lesser saltscale
Lesser saltscale also was reported from the Kermanare to survey historical sites and suitable habitat and to
Ecological Reserve in Fresno County (CDFG 1995),protect extant populations from development and other
Arena Plains National Wildlife Refuge in Merced threats. All remaining unconverted alkali sinks in the
County (Silveira 1996), and along the Fresno River inCentral Valley should be surveyed, and threats to any
Madera County (D. Mitchell pers. comm.), populations that are found must be evaluated. Surveys

for lesser saltscale can be conducted concurrently with
Life History and Habitat.~The life history of lesser those for other rare plants that occur in alkali sinks,

saltscale is poorly known, except that it is an annual andparticularly palmate-bracted bird’s-beak. Landowner
flowers from May to October (Skinner and Pavlik 1994). cooperation is necessary to ensure protection on private
Lesser saltscale grows on sandy soils in alkaline areas atlands, and the cooperation of public agencies is crucial on
elevations of less than 100 meters (330 feet), often inlands under their control. Moreover, threats must be
association with slough systems and river floodplains,alleviated in protected areas to ensure the continued
However, it is found only in microhabitats that are notsurvival of the species, and monitoring will be required to
inundated year-round. The species has been found in theverify that populations are remaining stable. Seeds
Valley Sink Scrub, Valley Sacaton Grassland, andshould be salvaged from any populations that are
Nonnative Grassland natural communities. Lesserscheduled to be destroyed by development. When
saltscale grows with other halophytes, including alkalisurveys have been completed, or at a maximum within 5
sacaton, brittlescale, heartscale (Atriplexcordulata), andyears of recovery plan approval, the status of lesser
seepweed (CDFG 1995, D. Mitchell pers. comm., D.saltscale should be reevaluated.
Taylor pers. comm.).

Reasons for Decline and Threats to SurvivaL--The
lack of historical information about lesser saltscale 2. Bakersfield Smallscale
prohibits a determination of whether or not it has (Atriplextularensis)
declined. However, the conversion of alkali sinks to
agriculture undoubtedly has reduced potential habitats Taxonomy.--Bakersfield smallscale was named
(Skinner and Pavlik 1994). The extant population inAtriplex tularensis by Coville in 1893 (Skinner and
Kern County is on land that is zoned for commercialPavlik 1994). The type specimen was collected 25
development and which is for sale (CDFG 1995). Thekilometers (15 miles) south of Bakersfield on the Tulare
Madera County site is threatened by installation of aPlains of Kern County (Twisselmann 1967). In 1914,
pipeline (D. Mitchell pets. comm.). Sites on stateJepson reduced Bakersfield smallscale to a variety of A.
Wildlife Management Areas are threatened by flooding cordulata, but Hall and Clements regarded it as a full
for waterfowl management (D. Taylor pets. comm.), species in their 1923 publication. The scientific name

Obione tularensis was published by Engler and Prantl in
Conservation Efforts.--Lesser saltscale has not 1934 (Niehaus 1977) but was not widely accepted.

been the target of conservation actions. However, it mayTaylor and Wilken (1993) used the scientific name
have benefited indirectly from land acquisition for otherAtriplex tularensis for Bakersfield smallscale.
species, such as the Tipton kangaroo rat. Lesser saltscale
could occur on USBLM lands in alkali sink areas Description.--In many respects, this species is
(USBLM 1993)or on CDFG’s Buttonwillow Preserve, similar to lesser saltscale because both are annual
which is near the known Kern County site and whichmembers of the same genus. However, Bakersfield
includes similar habitat, smallscale has stems up to 80 centimeters (30 inches) tall,

has only a few stiff branches, and the leaves may be
Conservation Strategy.--To ensure the long-term narrower in proportion to their length (Figure 18). In

conservation of lesser saltscale, the strategy is to protectBakersfield smallscale, both male and female flowers
at least five populations representing the full geographicoccur in leaf axils throughout the plant, and the fruits are
range of the species. Protected areas should be naturalenclosed in diamond-shaped bracts that are smooth on
land in blocks of at least 65 hectares (160 acres) andthe surface but toothed on the margin. Bractscale (A.
should contain a minimum of 1,000 individuals to reduceserenana) is a related species that overlaps in range with
the likelihood of extinction from intrinsic or randomBakersfield smallscale. However, unlike Bakersfield
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smallscale, bractscale has toothed leaf margins, the maleOther aspects of the life history and reproductive biology
flowers occur only at the branch tips, and the fruitingare unknown.
bracts are wedge-shaped or round (Munz and Keck 1959,
Freas and Murphy 1988, Taylor and Wilken 1993). All the populations of Bakersfield smallscale were

found on the subalkaline margins of alkali sinks at
Historical Distribution.--Bakersfield smallscale elevations of 91 to 96 meters (300 to 315 feet).

was restricted historically to a small area of south-centralAssociated species included alkali heath, glasswort,
Kern County between Greenfield and Mettler scratchgrass (Muhlenbergia asperifolia), and saltgrass
(Twisselmann 1969, Skinner and Pavlik 1994, CDFG(Twisselmann 1969, CDFG 1995, Bowen 1986). Other
1995, Niehaus 1977). Collection localities werespecies of concern that occur at Kern Lake are hispid
Greenfield, Adobe Station, Adobe Road, and Highwaybird’s-beak and Buena Vista Lake shrew. Comanche
223 (CDFG 1995). Point layia occurred in the vicinity historically (CDFG

1995).
Current Distribution .--The only extant population

believed to represent Bakersfield smallscale is at Gator Reasons for Decline and Threats to SurvivaL--Like
Pond, which is a remnant of Kern Lake, and formerly partmany of the other endangered plants of the San Joaquin
of the Kern Lake Preserve (Figure 19). However, Valley, the decline of Bakersfield smallscale was due
Bakersfield smallscale specimens collected in the areaprimarily to agricultural activities (Skinner and Pavlik
historically differ in appearance from those now present1994, CDFG 1995). At most of the historical locations of
at GatorPond(D. Taylor pers. comm.). Bakersfield smallscale, the habitat was completely

destroyed by cultivation. At Gator Pond the soil surface
Life History and Habitat.--Bakersfield smallscale is was not disturbed, but the hydrology was altered by

a summer annual, germinating from May to June andlowering the water table in the vicinity, leading to
flowering from June to October (Freas and Murphy1991, conditions too dry for germination and survival of
Skinner and Pavlik 1994). Surface soil moisture isBakersfield smallscale in all but the wettest years
required during the summer and fall months for seed(Bowen 1986, Tollefson 1992).
germination and seedling survival (Freas and Murphy
1988, Bowen 1986). The population at Gator Pond The Atriplex that now occurs at Gator Pond exhibits
declined from 721 plants in 1985 to 13 in 1987 and 0 incharacteristics intermediate between Bakersfield
1992 as a result of a prolonged drought (Tollefson 1992).smallscale and bractscale. Freas and Murphy (1988)

speculated that under the drier conditions, bractscale
increased and the two species hybridized. Thus, pure
Bakersfield smallscale may be extinct. Even if the two
species did not hybridize, the plants at Gator Pond may
represent an undescribed form ofbractscale (Skinner and
Pavlik 1994, Skinner et al. 1995). Another possibility is
that Bakersfield smallscale never was a distinct species,
but instead was an environmental variant of bractscale
that appeared only in years of high rainfall, when soil
salinity decreased (Freas and Murphy 1988).

The greatest threat to the continued survival of the
annual Atriplex at Gator Pond is conversion to
agriculture. The landowner, J. G. Boswell Company,
formerly leased the site to The Nature Conservancy as the
Kern Lake Preserve, but the lease was not renewed in
1995 (R. Tollefson pers. comm.). Even if the J. G.
Boswell Company chooses not to farm the land, the lack
of sufficient water to the site threatens the continued

Figure 18. Illustration of Bakersfield smallscale (from Abrams existence of the plants.
Vol 2., 1944, with permission).
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Figure 19. Distribution of Bakersfield smallscale (Atriplex tularensis).
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Conservation Efforts.--Bakersfield smallscale was propagation of the Gator Pond plants should continue,
state-listed as endangered in 1987. During the periodand seeds should be collected from any additional
when The Nature Conservancy managed the Kern Lakepopulations that are found. When definite Bakersfield
Preserve, the Bakersfield smallscale population wassmallscale populations are identified (at Gator Pond or
monitored annually. When the population declinedelsewhere), introductions to protected alkali sinks in
precipitously, The Nature Conservancy contractedKern County should begin immediately to bring the total
Stanford University’s Center for Conservation Biologynumber of sites to five. The status of Bakersfield
to study the reasons for the decline. They begansmallscale should be reevaluated within 5 years of
greenhouse propagation of plants in 1987, along withrecovery plan approval.
research on the site requirements and taxonomy of
Bakersfield smallscale (Freas and Murphy 1988).
Additional water was provided to the Gator Pond
population in 1991. The potential for hydrologic 3. Lost Hills Saltbush

restoration of the site is being studied (K. Freas pers. (Atriplex vallicola)
comm.), and USFWS is negotiating with the J.G.
Boswell Company to protect the site (Medlin in litt. Taxonomy.--Lost Hills saltbush has retained the

1995a). The Kern County Valley Floor Habitat scientific name Atriplex vallicola since Hoover (1938)

Conservation Plan is expected to provide incentives forfirst described it. However, according to Taylor and
Wilken (1993) a more appropriate rank for Lost Hillsprotecting the Gator Pond area (T. James pers. comm.).
saltbush may be as a subspecies of crownscale (A.

Conservation Strategy.--The conservation strategy coronata). Another common name for A. vallicola is
for Bakersfield smallscale is similar to that for lesserLost Hills crownscale (Taylor and Wilken 1993). The

saltscale: to protect at least 5 distinct populationstype locality for Lost Hills saltbush is 8 kilometers (5

numbering at least 1,000 individuals on natural land inmiles) north of the Lost Hills oil field, in Kern County

blocks of at least 65 hectares (160 acres), with(Hoover 1938). Plants from the Carrizo Plain may

appropriate site management to ensure the continuedrepresent an undescribed subspecies of A. vallicola

existence of the species. To accomplish this goal, at least(Taylor and Wilken 1993, Skinner and Pavlik 1994).

four additional populations must be discovered or
established through artificial means, and the Gator Pond Description.--Lost Hills saltbush reaches a maximum

population must be increased substantially. Due to theheight of only 20 centimeters (8 inches). The male and
female flowers are mixed in small clusters in the upperprecarious situation at the single known location, all

recovery actions for Bakersfield smallscale are highleaf axils. The fruiting bracts are broadly triangular,

priority. First, Gator Pond must be protected fromirregularly toothed, and may or may not have tubercles.
Lost Hills saltbush differs from crownscale primarily inconversion to other uses, either through a perpetual

conservation easement or through transfer of fee title to athe shape and size of the bracts (Hoover 1938, Taylor and
Wilken 1993).conservation entity. Hydrologic restoration of the site

also is imperative. These actions also will further
Historical Distribution.--Prior to 1980, Lost Hillsconservation of the Buena Vista Lake shrew. Surveys for saltbush was reported from three general areas: north ofBakersfield smallscale should be conducted in the

Lost Hills (CDFG 1995), Mendota in Fresno Countyremaining alkali sink areas of Kern County, particularly (Hoover 1938), and the Carrizo Plain in San Luis Obispoin years with higher than normal precipitation. However,County (Hoover 1970).so little suitable habitat remains in the historic range of
the species that four additional populations are not likely Current Distribution.--In the 1980s, a number of
to be found during surveys, additional sites were discovered, and the species was

confirmed to be extant near Lost Hills and on the Carrizo
Taxonomic studies and research into the effect of soil

salinity on morphology (Freas and Murphy 1988) shouldPlain (Figure 20). The centers of concentration currently
known are: (1) Lost Hills to extreme southern Kingscontinue. Also, genetic comparisons should be
County; (2) the Kerman Ecological Reserve in Fresnoattempted between Gator Pond plants, bractscale, and
County; (3) the Soda Lake region of the Carrizo Plain; (4)related species to determine whether hybridization is
the Lokern- McKittrick area of Kern County; and (5)possible (D. Taylor pets. comm.). Greenhouse
southwestern Merced County (Olson and Magney 1992,

59

C--054569
(3-054569



Recovery Plan for Upland Species of the San Joaquin Valley

Miles
Extant Lost Hills Saitbush                                   0          10         20         30         ~         50

~i~ ~t.,~ ~b.~ ~ ~    ~o a~ ~    ~o ~o YO    ~ 1995Kilometers

Figure 20. Distribution of Lost Hills saltbush (Atriplex vallicola).
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Skinner and Pavlik 1994, CDFG 1995). The Lost HillsCenter for Natural Lands Management land, and the
and Carrizo Plain centers of concentration represent largeKerman Ecological Reserve is managed by CDFG.
(greater than 10,000 plants) metapopulations, but mostAdditional lands in the Lost Hills and Lokern areas may
other sites had only a few hundred individuals or fewer inbe protected if the Kern County Valley Floor Habitat
1993 (CDFG 1995). Conservation Plan is implemented as planned, but no

specific measures are provided for the conservation of
Life History and Habitat.--Lost Hills saltbush is an Lost Hills saltbush (T. James pers. comm.). Floristic

annual that flowers from May to August (Skinner and surveys of Naval Petroleum Reserve-1 in California
Pavlik 1994). Other aspects of its life history have not(now Occidental of Elk Hills) may reveal populations of
been studied. This species occurs in the Valley SinkLost Hills saltbush in suitable habitats on the margins of
Scrub, Valley Saltbush Scrub, Nonnative Grassland, andElk Hills (J. Hinshaw pers. comm.).
Alkali Meadow natural communities. At most sites, Lost
Hills saltbush grows in the dried beds of alkaline pools, Conservation Strategy.~The most important task
but one population south of McKittrick occurs on for conservation of Lost Hills saltbush is to protect
exposed slopes rich in gypsum. Associated speciesexisting populations on private land from ongoing
include common saltbush, spiny saltbush, alkali heath,threats. To do so, sites must be secured through
saltgrass, andseepweed. Valley-floor populations occurconservation easements or acquisition, and public
at elevations of 50 to 85 meters (165 to 280 feet), whereasagencies must agree to protect habitat on lands under
those on the Carrizo Plain and south of McKittrick rangetheir control. Lost Hills saltbush can benefit from
from approximately 400 to 600 meters (1,300 to 2,000recovery actions directed at the listed plant and animal
feet) in elevation (Hoover 1938, Olson and Magneyspecies, many of which occur in the same areas. Surveys
1992, CDFG 1995, California Native Plant Societymust also be conducted in suitable habitat.. Because it is
1988a). inconspicuous and difficult to identify, Lost Hills

saltbush may have been overlooked, even in areas
Reasons for Decline and Threats to Survival.--Two already set aside for conservation purposes. If at least

occurrences of Lost Hills saltbush, one near Lost Hillsfive distinct populations representing the full geographic
and one on the Carrizo Plain, were eliminated byrange of the species are protected and managed to
agricultural conversion. Trampling by livestockpromote the continued survival of Lost Hills saltbush,
degraded habitat for this species at several sites. One oflong-term conservation should be ensured. Protected
the largest occurrences (near Soda Lake) is on privateareas should be natural land in blocks of at least 65
land that has been partially cleared for a mobile home.hectares (160 acres) and should contain a minimum of
Currently, the Lost Hills center of concentration is in the1,000 individuals to reduce the likelihood of extinction
greatest danger of elimination; it is on private land in anfrom intrinsic or random processes. Taxonomic research
area valuable for commercial development andshould be done to determine the appropriate rank and
agriculture. In addition, flooding for waterfowl affinities of Lost Hills saltbush, including the entity on
management poses a threat in the vicinity of Lost Hills. the Carrizo Plain. When surveys have been completed,
The population south of McKittrick faces potential or at a maximum within 10 years of recovery plan
threats from petroleum production, off-road vehicleapproval, the status of Lost Hills saltbush should be
activity, and the installation and maintenance of anreevaluated.
electric transmission line (Skinner and Pavlik 1994,
CDFG 1995, California Native Plant Society 1988a).

Conservation Efforts.--Although Lost Hills saltbush 4. Vasek’s Clarkia
has not been the subject of direct conservation efforts, it (C. tembloriensis ssp. calientensis)
has benefited indirectly from acquisition directed at other
species. Much of the land around Soda Lake has been Taxonomy.---Vasek’s clarkia, a member of the
purchased by USBLM as part of the Carrizo Plain evening-primrose family (Onagraceae), was described
Natural Area. Soda Lake is included in the Carrizo Plainoriginally as a full species, Clarkia calientensis (Vasek
Area of Critical Environmental Concern (USBLM 1977). The type locality ofVasek’s clarkia is "... along
1993), and grazing is not allowed in that area currentlyCaliente Road, 10 kilometers E of the junction with the
(Doran in litt. 1993). One occurrence in Lokern now is on Bakersfield-Tehachapi highway" (Vasek 1977, p. 252).
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Based on its morphological similarity to the more Reasons for Decline.~The reason for the
common Temblor clarkia (Clarkia tembloriensis), disappearanceofVasek’sclarkiafromthetypelocalityis
Holsinger (1985) proposed the name C. tembloriensisunknown. The other two occurrences have not declined.
ssp. calientensis, which is in current use (H. Lewis 1993).
However, biosystematic studies in progress suggest that Threats to Survival.--Vasek’s clarkia is a very
Vasek’s clarkia is a unique taxon that originatednarrow endemic because of its extremely limited range,
independently of Temblor clarkia in recent times (T. small population size, and lack of genetic variability.
Holtsford pers. comm.). Thus, Vasek’s clarkia is very vulnerable to extinction

from random catastrophic events. All three of the
Description.--Vasek’s clarkia can grow up to 80 reported occurrences were on private property, some of

centimeters (30 inches) tall and has alternate, grayish-which is owned by the Tejon Ranch Company. Most of
green, lance-shaped leaves. The flowers have fourthe occupied habitat is too steep to be developed or
lavender-pink petals with narrow bases and diamond-heavily grazed (T. Holtsford pers. comm.). Competition
shaped tips. The styles (part of the female reproductivefrom exotic grasses is believed to be the primary threat to
system) are approximately the same length as thethis taxon (T. Holtsford pers. comm.).
stamens. Vasek’s clarkia has broader petals, shorter
styles, narrower fruits, and larger seeds than Temblor Conservation Efforts.--Vasek and his colleagues
clarkia, and both differ from gunsight clarkia (C. have conducted taxonomic and genetic research,
unguiculata) in that they lack long hairs on the flower surveyed limited areas in the Caliente Hills, and
parts (Holsinger 1985, H. Lewis 1993). monitored Vasek’s clarkia since the species was first

described. However, access to the sites has been
Historical Distribution.--This taxon is endemic to restricted by the land owner in recent years (CDFG 1995,

the Caliente Hills of Kern County, which are southeast of T. Holtsford pers. comm.). No other conservation
Bakersfield (Skinner and Pavlik 1994). The historicalmeasures have been instituted to date, but Kern County
distribution consisted of only the type locality, where themay provide incentives for conservation of the
taxon was first collected in 1967 (Vasek 1977). populations through the Valley Floor Habitat Conservation

Plan (T. James pers. comm.).
Current Distribution.--Plants have not been

observed at the type locality since 1982, despite repeated Conservation Strategy.--Although Vasek’s clarkia
searches. .However, two other occurrences were is a narrow endemic, at least five separate populations
discovered west of the type locality in 1982 (Figure 21);should be protected to increase the probability of long-
they represent a single metapopulation (CDFG 1995, T.term survival. Protected areas should be natural land in
Holtsford pers. comm.), blocks of at least 65 hectares (160 acres) and should

contain a minimum of 1,000 individuals to reduce the
Life History and Habitat.--Vasek’s clarkia is an likelihood of extinction from intrinsic or random

annual, flowers in April (Skinner and Pavlik 1994), and isprocesses. Conservation of Vasek’s clarkia entails
self-pollinating. The timing of seed germination in themaintaining compatible uses at the known sites,
wild is not known, but in greenhouse tests, plants thatcontrolling exotic grasses, surveying suitable habitats for
were started from seed in January had a higheradditional populations, and banking seed as a safeguard
reproductive output than those that were started inagainst extinction. Conservation agreements with the
November(Vasek1977).ThecloseIy-relatedSpringvilleprivate landowners are recommended, even though
clarkia (Clarkia springvillensis) forms a persistent seed development is not expected in the area in the near future.
bank, and this taxon may as well (T. Holtsford pers.Holtsford (pers. comm.) recommends continued light
comm.). Vasek’s clarkia grows in steep-sided canyonsgrazing to control grasses. Monitoring will be important
on grassy north- and west-facing slopes at elevations ofto evaluate population trends; changes in site
275 to 335 meters (900 to 1,100 feet). Associated speciesmanagement may be necessary if declining population
include bladderpod, farewell-to-spring (Clarkia trends are observed. Surveys for Vasek’s clarkia could
cylindrica), and gunsight clarkia (CDFG 1995). The be coordinated with those for Californiajewelflower and
extant metapopulation comprises several thousandBakersfield cactus, which occurred historically in the
individuals in favorable years but has extremely lowCaliente Hills, and where potential habitat still exists.
genetic variability (T. Holtsford pers. comm.). Seed collections would not need to be large to be
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Figure 21. Distribution of Vasek’s clarkia (C. tembloriensis ssp. calientensis).
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representative of the gene pool in the extantChico Martinez Canyon and the Shale Hills in Kern
metapopulation but should be conducted according toCounty; Indian Valley, Parkfield Grade, and Stone
Center forPlantConservation(1991)recommendations.Canyon in Monterey County; and Polonio Pass,
Introduction of the subspecies outside of the knownCottonwood Pass, and the Shandon area in San Luis
range is not recommended, but planting of seeds inObispo County (Twisselmann 1967, Hoover 1970,
nearby suitable habitats within the historic range may beCDFG 1995).
necessary to achieve the required number of populations
if surveys prove unsuccessful. The status of Vasek’s Current Distribution.BThe historical occurrences
clarkia should be reevaluated within 5 years of recoveryhave not been revisited in recent years but are believed to
plan approval, be extant (Skinner and Pavlik 1994). Another center of

occurrence was discovered on the Elkhorn Plain in 1995
(Figure 22).

5. Temblor Buckwheat Life History and Habitat.--Temblor buckwheat is
(Eriogonura temblorense) an annual, but it differs from most annuals of the San

Joaquin Valley in that it flowers during the hottest part of
Taxonoray.--Temblor buckwheat was named the year, from May through September (Twisselmann

Eriogonurn temblorense by Howell and Twisselmann 1967, Reveal 1989, Skinner and Pavlik 1994). Other
(1963) and is a member of the buckwheat familyaspects of its life history have not been investigated.
(Polygonaceae). The type specimen was collected byTemblor buckwheat typically occurs on white, shattered
Twisselmann in Chico Martinez Canyon, in Kernshale (Twisselmann 1967, R. Lewis pers. comm.) and
County. The scientific name has remained unchangedoccasionally on sandstone (Hickman 1993). The shale
since it was published, but various authors (Hoover 1970,areas are dry and nearly barren of other vegetation, but
Reveal 1989, Hickman 1993, Skinner and Pavlik 1994,California buckwheat (Eriogonum fasciculatum), sun
Skinner et al. 1995) have speculated that Temblorcups (Camissonia californica), and Booth’s evening-
buckwheat should be combined with Eastwood’sprimrose(C, boothii) may be present (Lewis in litt. 1995,
buckwheat (E. eastwoodianum). D. Taylor pers. comm.). The type locality was

characterized by saltbush scrub (CDFG unprocessed
Description.--The height of Temblor buckwheat data). All reported sites for Temblor buckwheat are

ranges from 10 to 80 centimeters (4 to 30 inches) andbelow 1,000 meters (3,300 feet) in elevation (Hickman
varies with precipitation. The leaves occur primarily at1993). The Elkhorn Plain metapopulation occurs on
the base of the plant and are densely covered with mattedslopes of 0 to 25 percent (Lewis in litt. 1995).
hairs on both surfaces. The appearance of individual
plants of Temblor buckwheat may vary from spring to Reasons for Decline and Threats to Survival.-- The
fall, with the blades rounded early in the year and morecurrent status of Temblor buckwheat is unknown because
elliptical later (Hoover 1970). The branches, which arethreats have not been evaluated at the historical locations.
elongated and spreading, bear flowers only at their tips,The Elkhorn Plain metapopulation occurs on USBLM
where several 2-millimeter (0.08-inch)long, whiteland that is protected as an Area of Critical
flowers are clustered inside a cup-like structure.Environmental Concern (USBLM 1996a,b). Only one
Temblor buckwheat is differentiated from Eastwood’s minor threat was noted by Lewis on the Elkhorn Plain (in
buckwheat and another closely related species, Idrialitt. 1995): some plants were trampled by cattle in the
buckwheat (E. vestitum), by the placement of the leavesvicinity of a water trough. The other historical localities
and the size and surface texture of certain flower partsare on private property in areas that currently are not
(Reveal 1989, Hickman 1993). However, the springdesirable for development.
form of Temblor buckwheat closely resembles
Eastwood’s buckwheat (Hoover 1970). Conservation Efforts.--Russ Lewis (pets. comm.)

of USBLM conducted surveys for Temblor buckwheat in
Historical Distribution.~The range of Temblor potential habitats of the southern Caliente Range,

buckwheat apparently always has been restricted. Thesouthern Temblor Range (south of Crocker Grade), and
historical distribution is based on 19 collections, whichthe Maricopa area in 1995. He found the species only on
are clustered in eight areas of the inner Coast Ranges:the Elkhorn Plain. Temblor buckwheat possibly could
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Figure 22. Distribution of Temblor buckwheat (Eriogonum temblorense).
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occur on USBLM’s proposed Chico Martinez Area of contains many tiny, rough seeds. Unlike Tejon poppy,
Critical Environmental Concern (USBLM 1996a, b), but Lemmon’s poppy has nodding, hairy buds and California
surveys would be necessary to verify the presence of thepoppy (E. californica) has a conspicuous, flared rim
species there, beneath the flower. Tufted poppy has smaller, yellow

flowers and smoother seeds (Munz and Keck 1959, Clark
Conservation Strategy.--To ensure the long-term 1986, 1993).

conservation of Temblor buckwheat, the strategy is to
protect at least five populations representing the full Historical Distribution.--Tejon poppy is restricted
geographic range of the species. Protected areas shouldto Kern County. Based on literature reports and
be natural land in blocks of at least 65 hectares (160collections, the taxon occurred historically in six areas in
acres) and should contain a minimum of 1,000the low hills that surround the southern tip of the San
individuals to reduce the likelihood of extinction fromJoaquin Valley (Figure 24). Twisselmann (1967) noted
intrinsic or random processes. Historical locations ofthat in the Tejon Hills, this taxon occurred between
Temblor buckwheat should be surveyed to verifyChanac and Tejon Canyons. Other historical locations
whether the species still persists, to evaluate threats, andwere Dry Bog Knoll in Adobe Canyon (between
to obtain population estimates. Periodic monitoring ofBakersfield and Woody), "mesas east of Bakersfield"
the populations is recommended, particularly on the(Twisselmann 1967, p. 240), Comanche Point
Elkhorn Plain due to the potential impacts of cattle(Twisselmann 1969), Elk Hills, Pleito Hills (CDFG
trampling. Current management should be continued in1995), and near Maricopa (Skinner and Pavlik 1994).
all areas where the species is found; if the populations
decrease in favorable years, changes in management may Current Distribution.--Tejon poppy is known to
be necessary. Biosystematic studies would be valuableremain extant at Elk Hills (Enterprise Advisory Services,
to establish the relationship of plants in this complexInc. in litt. 1998). The other historical populations may be
(Skinner et al. 1995), but this task is of low priority,extant but have not been revisited in 3 or more decades.
When surveys have been completed, or at a maximum
within 10 years of recovery plan approval, the status of Life History andHabitat.--This annual herb flowers

Temblor buckwheat should be reevaluated, from March to April (Skinner and Pavlik 1994). Details
of the life history are not known, but Tejon poppy
populations are conspicuous only in years of above-

6. Tejon Poppy
(Eschscholzia lemmonii ssp. kernensis)

Taxonomy.--Both this taxon and the next are
members of the poppy family (Papaveraceae). Tejon
poppy was initially given the name Eschscholzia
caespitosa ssp. kernensis based on a specimen from the
"Tejon Hills, 2 miles northwest of Tejon Ranch
headquarters, Kern County" (Munz 1958, p. 91).
However, Tejon poppy has more characters in common
with Lemmon’s poppy (Eschscholzia lemmonii ssp.
lemmonii) than with tufted poppy (Eschscholzia
caespitosa), and thus Clark (1986) renamed Tejon poppy
E. lemmonii ssp. kernensis.

Description.--Tejon poppy reaches a maximum
height of 30 centimeters (12 inches). The deeply-divided
leaves are mostly clustered at the base of the plant (Figure
23). Each flowering stem is taller than the leaves and
bears a single erect, hairless bud that develops into a
showy, orange flower. Tejon poppy lacks a rim-like Figure 23. Illustration of Tejon poppy (from Abrams, Vol. 2,
appendage below the flower. The fruit is elongated and1944, with permission).
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Figure 24. Distribution of Tejon poppy (Eschscholzia lemmonii ssp. kernensis).
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average precipitation (Twisselmann 1967). Tejon poppy 7. Diamond-petaled California Poppy
grows on adobe clay soils in sparsely-vegetated (Eschscholziarhombipetala)
grasslands between 250 and 600 meters (800 and 2,000
feet) in elevation (Munz and Keck 1959, Twisselmann Taxonotny.--The scientific name of this species,

1967, 1969, CDFG 1995). At Comanche Point, TejonEschscholzia rhombipetala, was published by Greene in

poppy was observed in association with Kern brodiaea1885 (Abrams 1923). Jepson later reduced it to a

(Brodiaea terrestris ssp. kernensis), Sunset lupinesubspecies of tufted poppy, assigning the name E.

(Lupinus raicrocarpus vat. horizontalis), and Comanche caespitosa var. rhornbipetala (Munz and Keck 1959).

Point layia (Twisselmann 1969). Currently, the name E. rhombipetala is in use (Clark
1993).

Reasons for Decline.--Tejon poppy has always been
rare by virtue of its restricted range and soil affinities. Description .--Diamond-petaled California poppy
Twisselmann (1967, p. 240) described it as "normallyresembles Tejon poppy and Lemmon’s poppy in many
scarce.’: Except for Elk Hills, all the areas in which it respects. However, diamond-petaled California poppy

occurred are on private land, but none have been subjectmay have erect or nodding buds, the flowers are small
to urban or industrial development, and yellow, and the bases of the leaves are fleshy (Hoover

1970, Clark 1993, Clark in litt. 1979). The fruits of
Threats to Survival.--Potential threats to Tejon diamond-petaled California poppy are conspicuous

poppy include competition from exotic plants, overgrazingbecause they are 4 to 7 centimeters (1.5 to 3 inches) long,
(Skinner and Pavlik 1994), and future residentialwhich may nearly equal the height of the plants (Hoover
development. 1970). Diamond-petaled Californiapoppy is distinguished

from frying pans (E. Iobbii), another poppy that occurs in
Conservation Efforts.~This taxon has not been the the same general area, by leaf position and seed

focus of conservation measures, nor have any of thecharacteristics (Clark 1993).
historical areas of occurrence been protected for other
rare species. However, the U.S. Department of Energy Historical Distribution.--Diamond-petaled
sponsored floristic surveys that led to the discovery ofCalifornia poppy was known historically from seven
four colonies of Tejon poppy at Elk Hills in 1997sites in the inner Coast Ranges (Figure 25): Corral
(Enterprise Advisory Services, Inc. 1998). OccidentalHollow in Alameda County; Antelope Valley near the
Petroleum is continuing the floristic surveys at Elk Hills,town of Sites in Colusa County; Antioch and the hills
which may reveal additional populations in the area (J.south of Byron in Contra Costa County; the La Panza
Hinshaw pers. comm.), area and near Yeguas Creek in San Luis Obispo County;

and Del Puerto Canyon in Stanislaus County (Hoover
Conservation Strategy. To ensure the long-term 1970, Clark 1993, CDFG 1995, Clark in litt. 1979,

conservation of Tejon poppy, the strategy is to protect atBittman 1986b). Hoover (1970) mentioned that the
least five populations representing the full geographicspecies occurred in San Joaquin County, but no
range of the taxon. Protected areas should be natural landspecimens remain to document his report (Skinner and
in blocks of at least 65 hectares (160 acres) and shouldPavlik 1994).
contain a minimum of 1,000 individuals to reduce the
likelihood of extinction from intrinsic or random Current Distribution.--At least two extant
processes. Historical locations for Tejon poppy must bepopulations of diamond-petaled California poppy are
searchedtodetermineifthesubspeciesisextantandwhatknown. The first discovered in 1992; it was on a
site-specific threats it may face. Any extant populations privately-owned portion of the northern Carrizo Plain in
should be protected from identified threats. If Tejon San Luis Obispo County. Although diamond-petaled
poppy remains extant at Comanche Point, it could beCalifornia poppy was not present on the same site in
protected in conjunction with Bakersfield cactus and 1995, it may reappear in favorable years. The second
Comanche Point layia. Monitoring is necessary toconfirmed population is on Lawrence Livermore
determine whether the populations are self-sustaining.National Laboratory property in Alameda County, where
When surveys have been completed, or at a maximumit was discovered in 1997. It is believed to be the
within 10 years of recovery plan approval, the status ofoccurrence reported historically as Corral Hollow.
Tejon poppy should be reevaluated. Diamond-petaled California poppy may have been
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Figure 25. Distribution of diamond-petaled California poppy (Eschscholzia rhombipetala).
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rediscovered at La Panza, but the identification is Conservation Efforts.-~Concentrated surveys near
questionable. Another reported occurrence in San Luishistorical locations led to the discovery of the Carrizo
Obispo County is sketchy (California Natural Diversity Plain and Livermore Laboratory populations. Searches
Data Base 1997). The other historical populations havein the La Panza area in 1991 revealed only Lemmon’s
not been observed since 1950 (Skinner and Pavlik 1994,poppy (CDFG 1995). The diamond-petaled California
Skinner et al. 1995). poppy at Lawrence Livermore National Laboratory is

being protected from disturbance by the Department of
Life History and Habitat--The ecology of diamond- Energy (T. Kato pers. comm.).

petaled California poppy has not been studied in detail.
Flowering specimens were collected from March into Conservation Strategy.--The conservation strategy
early May. Conditions for germination, pollinators, seedfor diamond-petaled California poppy is to protect the
dispersers, and demography are unknown. Most of theLawrence Livermore Laboratory population and at least
populations reported have been on hillsides, butfour other populations representing the full historic range
community associations varied widely among the sitesof the species. Protected areas should be natural land in
that have been described in detail. The Carrizo Plain siteblocks of at least 65 hectares (160 acres) and should
was open saltbush scrub interspersed with vernal pools;contain a minimum of 1,000 individuals to reduce the
soil type was not reported. Associated species includedlikelihood of extinction from intrinsic or random
spiny saltbush, several species of goldfields (Lastheniaprocesses. Considering that suitable habitat remains at
species), Munz’s tidy-tips, red brome, and other annualsmany of the historical sites, efforts to rediscover
(California Natural Diversity Data Base in litt. 1997). At diamond-petaled California poppy should continue,
Lawrence Livermore National Laboratory, diamond- particularly in years of above-average rainfall. Any other
petaled California poppy occurred on clay where ansites determined to have the appropriate community
eroding bank merged with annual grassland. Otherassociations should also be surveyed. Possible sites
plants in the vicinity were the forbs wind poppy include EastBayRegionalParks’ Black DiamondMine,
(Stylomecon heterophylla)and microseris (Microseris Los Vaqueros Watershed, and the Altamont Creek
douglassii) and the grasses pine bluegrass (PoaWatershed. If additional populations are discovered
secunda), slender wild oats (Arena barbata), and redduring surveys, threats must be determined on a site-by-
brome (California Natural Diversity Data Base in litt. site basis. Changes in site uses are not necessary unless
1997). Near La Panza, diamond-petaled Californiaimpacts to the population are noted. Monitoring should
poppy was found on nearly barren areas of clay soils inbe initiated as soon as occurrences are found. If
association with San Benito thornmint (Acanthomintha additional populations are found but fewer than five
obovata) and large-leaved filaree (Erodiumpopulations can be protected, seed collection (Center for
macrophyllum) (Hoover 1970, Bittman 1986b). Clark Plant Conservation 1991) and introduction to public
(1993) indicated that diamond-petaled California poppylands will be necessary to ensure the continued existence
had been found in fallow fields. The historical sites wereof the species. The status of diamond-petaled California
found at 9 to 1,000 meters (30 to 3,300 feet) in elevationpoppy should be reevaluated within 5 years of recovery
(California Natural Diversity Data Base in litt. 1997). plan approval or when surveys have been completed,

whichever is less.
Reasons for Decline and Threats to Survival.-- The

reasons why diamond-petaled California poppy has not
been seen at many historical localities are unknown.
Natural land remains in most of the areas where it was 8. Comanche Point Layia
collected historically, although some land in the vicinity (Layia leucopappa)
of Yeguas Creek has been converted to agriculture and
the La Panza area is subject to heavy grazing (CDFG Taxonomy.--Keck (1935) gave Comanche Point
1995, Bittman 1986b). The Antioch area is growinglayia the name Layia leucopappa. The common name

refers to the type locality in Kern County, where thisrapidly and thus is subject to development pressure.
Threats to extant populations are agricultural conversionspecies was first collected in 1927. The original

on the northern Carrizo Plain and erosion at Lawrencescientific name is still in use (Baldwin and Bainbridge
1993). Comanche Point layia is a member of the asterLivermore National Laboratory.
family.
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Description.~Comanche Point layia (Figure 26) has April (Munz and Keck 1959). However, it has been
glandular stems that grow up to 60 centimeters (24observed only in years of higher than average rainfall
inches) tall. The leaves are oblong, fleshy, and entire to(Twisselmann 1967, 1969). Cross-pollination is
lobed. Each daisy-like flower head is composed of twonecessary for seed set (Munz and Keck 1959). In the
kinds of tiny flowers: rayflorets have flattened corollasComanche and Tejon Hills, Comanche Point layia grows
and occur near the margin of the head, whereas diskon sparsely-vegetated microhabitats in Nonnative

florets are tubular and are clustered in the center of theGrassland. Associated species include annual buckwheats

head. Comanche Point layia has 6 to 15 white ray florets(Eriogonum spp.), hollisteria (Hollisteria lanata), leafy-
and 20 to 100 yellow disk florets. The achenes producedstemmed coreopsis (Coreopsis calliopsidea), and Tejon
by the ray and disk florets differ slightly. Comanchepoppy. On the Valley floor, Comanche Point layia was
Point layia is distinguished from other members of thefound on the margins of alkali sinks and on hummocks.
genus that have white ray flowers by the fleshy leavesComanche Point layia typically occurs on light-colored,
and microscopic characters of the flower head andsubalkaline clay soils at elevations of 150 to 350 meters
achenes (Munz and Keck 1959, Abrams and Fen’is 1960,(500 to 1,150 feet) (Twisselmann 1967, 1969, Baldwin
Baldwin and Bainbridge 1993). and Bainbridge 1993, CDFG 1995).

Historical Distribution.~Comanche Point layia is Reasons for Decline and Threats to Survival.--The
endemic to Kern County. It occurred historically in threeformerly extensive occurrences of Comanche Point layia
general areas of the extreme southern San Joaquin Valleyon the Valley floor apparently have been eliminated by
and adjacent hills to the east (Figure 27): (1) theconversion to agriculture (Twisselmann 1967, 1969,
Comanche and Tejon Hills (including the type locality),CDFG 1995). Populations in the Comanche and Tejon
(2) between Edison and Bena, and (3) on the Valley floorHills potentially are threatened by urban development
near the southern end of Kern Lake (Twisselmann 1967,and are subject to grazing (Skinner and Pavlik 1994).
1969, CDFG 1995).

Conservation Efforts.--Comanche Point layia has
Current Distribution.--Comanche Point layia not received any formal protection. Conservation needs

remains in the Comanche and Tejon Hills but has notof the species are being considered during the
been observed in the Edison-Bena area or on the Valleydevelopment of the Kern County Valley Floor Habitat
floor since 1935 (CDFG 1995). Conservation Plan (T. James pers. comm.).

Life History and Habitat.~The typical flowering Conservation Strategy.--To ensure long-term
period for Comanche Point layia, an annual, is March toconservation of Comanche Point layia, the strategy is to

protect at least five populations representing the full
historic range of the species. Protected areas should be
natural land in blocks of at least 65 hectares (160 acres)
and should contain a minimum of 1,000 individuals to
reduce the likelihood of extinction from intrinsic or
random processes. The highest-priority task to. recover
Comanche Point layia is to ensure that the extant
populations are protected from development. Comanche
Point layia could be protected jointly with Bakersfield
cactus and Tejon poppy at Comanche Point if the
appropriate microhabitats are included in a conservation
area. Monitoring of the populations is necessary to
determine if they are self-sustaining. If populations do
not decline, changes in land use are not necessary.
Surveys for Comanche Point layia are also important in
alkali sinks and can be conducted concurrently with those
for Bakersfield smallscale and other halophytes.

Figure 26. Illustration of Comanche Point layia (from AbramsComanche Point layia also may be rediscovered during
and Ferds Vol. 4, 1960, with permission), surveys for Bakersfield cactus, California jewelflower,
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Figure 27. Distribution of Comanche Point layia (Layia leucopappa).
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Vasek’s clarkia, and Tejon poppy in the Comanche and(CDFG 1995). According to Abrams and Fen’is (1960),
Bena Hills. Collection of a representative seed sampleMunz’s tidy-tips also occurred in Merced County.
(Center for Plant Conservation 1991) from the
Comanche-Tejon Hills metapopulation and any Current Distribution.---Extensive colonies ofMunz’s
discovered in disjunct areas is recommended to preservetidy-tips remain on the Carrizo Plain, ranging from the
genetic material because the distribution of this species isarea southeast of Soda Lake to California Valley (Lewis
so limited. Also, if the Gator Pond area is protected for1997). This species also was observed in the vicinity of
Bakersfield smallscale and Buena Vista Lake shrew,Lost Hills (Kern County) during the late 1980s. The
Comanche Point layia potentially could be reintroduced.Wasco and Elmo occurrences have been eliminated;
The status of Comanche Point layia should beother historical populations have not been revisited in 30
reevaluated within 5 years of recovery plan approval oror more years (CDFG 1995).
when surveys have been completed, whichever is less.

Life History and Habitat.--Munz’s tidy-tips is an
annual that flowers during March and April. Cross-
pollination is required for seed set (Munz and Keck

9. Munz’s Tidy-tips 1959). Other facets of the life history have not been
(Layia munzii) studied. Munz’s tidy-tips grows on alkaline clay in low-

lying areas and on hillsides in grasslands, Valley
Taxonoray.--Keck (1935)named Munz’s tidy-tips Saltbush Scrub, and Valley Sink Scrub. Associated

(Layia munzii) in the same publication in which he species may include red brome, annual fescue, Lost Hills
described Comanche Point layia. The type locality forsaltbush, common tidy-tips, iodine bush, and spiny
Munz’stidy-tipsis"32miles(51kilometers)eastofPasosaltbush (Hoover 1937, Munz and Keck 1959,
Robles" in San Luis Obispo County (Keck 1935, p. 17).Twisselmann 1967, Hoover 1970, Skinner and Pavlik
The scientific name has not changed (Baldwin and1994, CDFG 1995, Lewis 1997). On the Carrizo Plain,
Bainbridge 1993). Munz’s tidy-tips is confined to the spiny saltbush zone of

the Soda Lake basin. It barely overlaps in range with
Description.:--Munz’s tidy-tips (Figure 28) is common tidy-tips, which grows in slightly higher areas

closely related to Comanche Point layia but the two(Lewis 1997). Historical and current sites ranged from
species differ in appearance. The stems of Munz’s tidy-45 to 800 meters (150 to 2,600 feet) in elevation (CDFG
tips may trail along the ground or grow uptight, the leaves1995, Lewis 1997).
are not fleshy, and the ray florets are yellow with white
tips. Munz’s tidy-tips closely resembles the common Reasons for Decline.--Both Kern County
tidy-tips (L. platyglossa) and the rare Jones’ tidy-tips (L.
jonesii). These three species are distinguished by subtle
characteristics of the flower heads and achenes. Also,
Jones’ tidy-tips has purple streaks on the stem, unlike
Munz’s tidy-tips (Munz and Keck 1959, Abrams and
Ferris 1960, Hoover 1970, Baldwin and Balnbridge
1993).

Historical Distribution.--Historically, Munz’ s tidy-
tips was widespread in the western San Joaquin Valley
and inner Coast Ranges from Fresno south (Figure 29).
In Fresno County, the species was collected near
Firebaugh, Little Panoche Creek, Mendota, the town of
San Joaquin, and Wheatville. In San Luis Obispo
County, Munz’s tidy-tips occurred from the Cholame
Valley (where the type specimen was collected) to the
Carrizo Plain (Hoover 1937, 1970, Twisselmann 1956,
CDFG 1995). The species was described as occasional in
Kern County (Twisselmann 1967), but the only specificFigure 28. Illustration of Munz’s tidy tips (from Abrams and
locations reported were west of Wasco and near ElmoFen-is Vol. 4, 1960, with permission).
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Figure 29. Distribution of Munz’s tidy-tips (Layia munzii)o

74

C--054584
(3-054584



Recovery Plan for Upland Species of the San Joaquin Valley

occurrences of Munz’s tidy-tips were destroyed by 10. Jared’s Peppergrass
conversion to agriculture. Many low-lying areas in (Lepidiumjaredii)
Fresno, Kern, and San Luis Obispo Counties have been
cultivated, which may have destroyed other populations. Taxonomy.--Lepidium jaredii was named by

Brandegee (1894). Jared collected the type specimen
Threats to Survival.~The recently-observed site "near Goodwin, San Luis Obispo County" (Brandegee

near Lost Hills is on an airport runway and therefore is 1894, p. 398). Hoover (1966) divided the species into
subject to continued disturbance. If other Valley-floor two subspecies: Panoche peppergrass (L. jaredii ssp.
sites remain extant, they could be threatened byalbum) and Carrizopeppergrass (L.jarediissp.jaredii).
agricultural conversion and commercial development. AThe type locality for Panoche peppergrass is "Arroyo
small portion of the Carrizo Plain metapopulation isHondo wash north of Cantua Creek, Fresno County"
subject to cattle grazing, but no detrimental effects have(Hoover 1966, p. 345). The type locality for Carrizo
been observed to date (Lewis 1997). peppergrass is by definition the same as that for the entire

species. Although the most recent treatment of the genus
Conservation Efforts.--Russ Lewis of USBLM (Rollins 1993) did not differentiate between the

conducted surveys for Munz’s tidy-tips on the Carrizosubspecies, California Native Plant Society (Skinner and
Plain Natural Area (Lewis 1997). The public land Pavlik 1994) follows Hoover’s taxonomy.Jared’s
portion of the Carrizo Plain metapopulation is in apeppergrass is in the mustard family.
designated Area of Critical Environmental Concern;
USBLM plans to manage the area for the perpetuation of Description.--Jared’s peppergrass (Figure 30)
rare species, including Munz’s tidy-tips (USBLMvaries from 10 to 70 centimeters (4 to 28 inches) in
1996ab, Lewis 1997). This species also may occur inheight, and the stems may be branched. It has narrow
reserves on the San Joaquin Valley floor, such as theleaves, which occasionally have a few teeth on the
Center for Natural Lands Management’s Semitropicmargins. Each plant has many tiny flowers, which are
Ridge, or USBLM’s Kettleman Hills Area of Critical distributed along the upper portions of each branch. The
Environmental Concem, but its presence remains to beflattened, egg-shaped fruits contain two seeds each
verified. (Munz and Keck 1959, Rollins 1993). Panoche

peppergrass has white flowers and numerous branches,
Conservation Strategy.--To ensure long-term whereas Carrizo peppergrass has yellow flowers and few

conservation of Munz’s tidy-tips, the strategy is tobranches (Hoover 1937, 1966, Taylor etal. 1990).
protect at least five populations representing the full
historic range of the species. Protected areas should be HistoricalDistribution.--Jared’speppergrassranged
natural land in blocks of at least 65 hectares (160 acres)from San Benito County south to San Luis Obispo
and should contain a minimum of 1,000 individuals toCounty, with Panoche peppergrass occupying the
reduce the likelihood of extinction from intrinsic ornorthern portion of the species’ range (Figure 31).
random processes. The presence of this species on publicLocations mentioned in the literature prior to 1966 can be
lands does not negate the need for protection elsewhere,assigned to a subspecies only tentatively. Apparently,
Protection from development and incompatible uses iscollections from Arroyo Hondo, Little Panoche Creek,
equally important on both public and private lands.Panoche Creek, Riverdale, south of Mendota, and 20
Surveys are necessary to determine the current status ofmiles northeast of Corcoran (all in Fresno County), and
historical populations as well as threats facing eachbetween Panoche and Idria in San Benito County
occurrence (Skinner and Pavlik 1994). Extantrepresent Panoche peppergrass (Hoover 1966, CDFG
populations should be protected from any site-specific1995, Taylor et al. 1990). Carfizo peppergrass was
threats and monitored regularly. Munz’s tidy-tips couldreported historically from the Carrizo Plain (including
benefit from survey and protection efforts for listedthe type locality) and Estrella in San Luis Obispo County
species, including palmate-bracted bird’s-beak, Fresno(Brandegee 1894, Hitchcock 1936, Twisselmann 1956,
kangaroo rat, and Tipton kangaroo rat, and for species ofHoover 1970).
concern such as Lost Hills sahbush and Jared’s
peppergrass. When surveys have been completed, or at a Current Distribution.--Currently, Panoche
maximum within 10 years of recovery plan approval, thepeppergrass is known or presumed to be extant at
status of Munz’s tidy-tips should be reevaluated, approximately 15 occurrences. The majority of the sites,
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including Arroyo Hondo and Panoche Creek, are in theLewis in litt. 1994, Lewis 1997). Carrizo peppergrass
Ciervo-Panoche region of Fresno and San Benitomay occur in association with spiny saltbush, Lost Hills
Counties(CDFG1995,Tayloretal. 1990,Beehlerinlitt.saltbush, alkali daisy (Lasthenia ferrisiae), alkali
1994). One or two sites may remain in southern Fresnopeppergrass (Lepidium dictyotum), and a few other plant
County and another in the Orchard Peak area of San Luisspecies in the low-lying, alkaline areas east and southeast
Obispo County (Skinner and Pavlik 1994). Carrizoof Soda Lake. However, in open areas without spiny
peppergrass remains extant on the Carrizo Plain Naturalsaltbush Carrizo peppergrass often forms dense, single-
Area; the extensive colonies east and southeast of Sodaspecies stands. Carrizo peppergrass grows in a slightly
Lake comprise a single metapopulation (Lewis 1997).lowerpartoftheSodaLakebasinthandoesMunz’stidy-
Two other occurrences ofCarrizopeppergrasshave beentips. Soils in these lower areas remain saturated for
discovered recently: Padrones Canyon in the easternextended periods and frequently have a black or whitish
foothills of the Caliente Mountains in San Luis Obisposurface crust (Lewis 1997). In Padrones Canyon, Carrizo
County, and the Devil’s Den area in Kern County (CDFGpeppergrass grows on steep, south-facing slopes and on
1995, Taylor et al. 1990, Lewis 1997). the ridgetop where isolated areas of alkaline soil occur.

The primary associate in these areas is hillside daisy
Life History and Habitat.--Both subspecies of (Monolopia lanceolata) Lewis in litt. 1994, Lewis 1997).

Jared’s peppergrass are annuals. Germination require-Both subspecies of Jared’s peppergrass are found below
ments have not been reported for either taxon. Panoche1,000 meters (3,300 feet) in elevation (CDFG 1995,
peppergrass flowers from February to June and CarrizoTaylor et al. 1990, Beehler in litt. 1994, Lewis in litt.
peppergrass from March to May (Skinner and Pavlik 1994, Lewis 1997).
1994), but few plants bloom in dry years (Hoover 1937).
In 1997, Carrizo peppergrass germinated in January Reasons for Decline and Threats to SurvivaL--
(Lewis 1997). Both taxa have been reported from clayPanoche peppergrass populations have been subject to
and from sandy soils. Panoche peppergrass occurs in drydisturbance from sand and gravel quarrying. Trampling
stream beds, on alluvial fans, and on slopes. Associatedby cattle is a possible threat to populations of this
species include a variety of grasses and forbs as well assubspecies (Skinner and Pavlik 1994, CDFG 1995,
the shrubs common saltbush, quailbush (AtriplexTaylor et al. 1990, Beehler in litt. 1994). Carrizo
lentiformis), mulefat (Baccharis salicifolia), and scale- peppergrass does not seem to have declined. The only
broom (Lepidosparturn squamatum) (Hoover 1970, potential threats noted were sheep grazing at Devil’s Den
CDFG 1995, Taylor et al. 1990, Beehler in litt. 1994,and a minor possibility of cattle trampling on the Cardzo

Plain (CDFG 1995, Lewis 1997).

Conservation Efforts.--In 1988, Dean Taylor of
BioSystems Analysis, Inc. and biologists from the
Hollister Resource Area of USBLM began surveys for
Panoche peppergrass in both historical locations and
suitable habitats. After they discovered the Fresno and
San Benito County populations, USBLM acquired
several of the sites that were on private land and now
protects them from mining (CDFG 1995, Taylor et al.
1990, Beehler in litt. 1994, D. Taylor pers. comm.). The
Orchard Peak area is also on public land (USBLM 1993).
Russ Lewis of USBLM conducted surveys for and
mapped occurrences of Carrizo peppergrass in 1997
(Lewis 1997). The Carrizo Plain and Padrones Canyon
populations of Carrizo peppergrass are in USBLM’s
Carrizo Plain Area of Critical Environmental Concern,
which is managed primarily for the benefit of rare species
(Lewis in litt. 1994, USBLM 1996a, b).

Figure 30. Illustration of Jared’s peppergrass (from Abrams,
Vol. 2, 1944, with permission). Conservation Strategy.--To ensure the long-term
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Figure 31. Distribution of Jared’s peppergrass (Lepidiumjaredii).
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conservation of Jared’s peppergrass, the strategy is tofrom the related species Sierra monardella (M.
protect at least five distinct populations of eachcandicans) and coyote-mint (M. villosa) by the color of
subspecies, representing the full geographic range of thethe stems, bracts, and flowers; microscopic differences in
species. However, the more populations, the greater thethe flowers; and habitat (Munz and Keck 1959, Jokerst
likelihood of long-term survival for the species.1993).
Therefore, as many populations as possible should be
protected, even though more than five currently are Historical and Current Distribution.--Historically,
known from public lands. Protected areas should beMerced monardella was collected from five individual
natural land in blocks of at least 65 hectares (160 acres)sites that were clustered in two areas: (1) near the
and should contain a minimum of 1,000 individuals toMerced River south of Delhi in Merced County
reduce the likelihood of extinction from intrinsic or(including the type locality); and (2) along the Tuolumne
random processes. Protection from development andRiver near La Grange and Waterford in Stanislaus
incompatible uses is equally important on both publicCounty (Figure 33). The most recent record of the
and private lands. The most important task to ensure thespecies was from 1941 (Skinner and Pavlik 1994, CDFG
survival of Jared’s peppergrass is to exclude severe1995, Stebbins 1993). Merced monardella was not found
surface-disturbing activities such as mining and landat historical sites during surveys from 1990 through
conversion within occupied areas. Light grazing may1992, but may persist on private lands where access was
continue where impacts have not been observed,denied(Stebbins 1993).
However, population monitoring is necessary; if
declining population trends are noted, management Life History and Habitat.--This annual plant may

changes may be necessary. Field inventories for bothgrow only in years of above-average precipitation; it

subspecies also should be continued, particularly in wetflowers in May, June, and July after the soil dries.
years, to verify the status of historical populations andMerced monardella is restricted to extremely sandy,
arrange for their protection, When surveys have beensubalkaline soils in low-lying areas bordering rivers. The

completed or at a maximum within 10 years of recoverynative vegetation in these areas is grassland, but several

plan approval, the status of Jared’s peppergrass should becollections were made in dry-farmed fields. The only
reevaluated, associated species mentioned by collectors was naked

buckwheat (Eriogonum nudum). Elevations at the
historical sites range from approximately 15 to 80 meters
(50 to 260 feet) (Hoover 1937, CDFG 1995, California

11. Merced Monardella
(Monardella leucocephala)

Taxonomy.--Merced monardella is known today by
the scientific name published by Gray (1867),
Monardella leucocephala. The type specimen was
collected in Merced County on the plains near the
Merced River (Epling 1925). Greene transferred Merced
monardella to the genus Madronella in 1906, but Epling
(1925) returned the species to Monardella. The scientific
name has not been altered since (Jokerst 1993, Stebbins
1993). Merced monardella is a member of the mint
family (Lamiaceae).

Description.--Merced monardella (Figure 32) has
square stems 15 to 20 centimeters (6 to 8 inches) tall.
Both the stems and the opposite, lance-shaped leaves are
gray-hairy and have a characteristic mint scent.
Although the white flowers are tiny, the flower heads are
showy because each one is surrounded by a circle ofFigure 32. Illustration of Merced monardella (from Abrams,
white bracts. Merced monardella can be distinguishedVol. 3, 1951, with permission).
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Figure 33. Distribution of Merced monardella (Monardella leucocephala).
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Native Plant Society 1988b, Stebbins 1993). subsequent floras (Abrams 1951, Munz and Keck 1959,
Wilken et al. 1993) considered Merced phacelia to be

Reasons for Decline and Threats to Survival.-- merely a minor variant of the Chinese-lantern phacelia
Much of the suitable habitat for Merced monardella was (P. ciliata) that did not warrant formal taxonomic
converted to agriculture more than 50 years ago (Hooverrecognition. Nonetheless, California Native Plant
1937). The intensive, irrigated agriculture practicedSociety (Skinner and Pavlik 1994) continues to treat
today is incompatible with survival of this species, unlikeMerced phacelia as a distinct variety. This taxon is a
the dry-land grain farming common in the past. Othermember of the waterleaf family (Hydrophyllaceae).
activities that may have contributed to its decline include
urban development and sand and gold extraction. The Description.---Merced phacelia (Figure 34) reaches
remaining suitable habitats that may support undiscovereda maximum height of 55 centimeters (22 inches). The
populations are primarily in private ownership and thusleaves vary in both size and shape, ranging from 3 to 15
are subject to these same threats (CDFG 1995, Californiacentimeters ( 1 to 6 inches) long and from deeply-lobed to
NativePlant Society 1988b, Stebbins 1993). divided. Each branch tip is coiled like a scorpion’s tail

and holds many flowers. The individual flowers are
Conservation Efforts.--USFWS sponsored a status approximately 1 centimeter (0.5 inch) long, bell-shaped,

survey for Merced monardella, which included fieldand blue with pale centers. The calyx, which is the group
surveys from 1990 through 1992. California Nativeof leaf-like structures below the petals, has five ciliate
Plant Society has stressed the importance of conducting(with stiffhairs along the margin) lobes (free tips of parts
surveys for Merced monardella, although this species hasthat are fused at the base). The calyx is inconspicuous
been listed as "presumed extinct" pending rediscoverywhile the flowers are open; as the fruits mature, the calyx
(Skinner andPavlik 1994, Skinner etal. 1995). lobes elongate and become opaque (hence variety

opaca). Conversely, in Chinese-lantern phacelia the
Conservation Strategy.--To ensure long-term calyx lobes grow broader and remain translucent at

conservation of Merced monardella, the strategy is tomaturity (Wilken et al. 1993, Constance 1979).
protect at least five distinct populations. Protected areas
should be natural land in blocks of at least 65 hectares Historical and Current Distribution.--Merced
(160 acres) and should contain a minimum of 1,000phacelia was collected in east-central Merced County
individuals to reduce the likelihood of extinction fromnear the towns of Le Grand, Merced, Planada, and Tuttle
intrinsic or random processes. Surveys for Merced
monardella must be continued in both historical sites and
suitable habitats, especially in years of above-average
precipitation. The cooperation of private landowners is a
prerequisite for surveys at some sites, and therefore an
incentive program should be devised. If any populations
are found, site-specific threats must be determined and
negated. Monitoring should be initiated in all
populations if the species is rediscovered. The status of
Merced monardella should be reevaluated within 5 years
of recovery plan approval or when surveys have been
completed, whichever is less.

12. Merced Phacelia
(Phacelia ciliata var. opaca)

Taxonomy.--Howell (1936) published the name
Phacelia ciliata vat. opaca for Merced phacelia. He
cited the type locality as "clay hills 5 miles northeast ofFigure 34. Illustration of Merced phacelia (from Abrams, Vol.
Merced, Merced Co." (Howell 1936, p. 221). Authors of3, 1951, with permission).
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Figure 35. Distribution of Merced phacelia (Phacelia ciliata var. opaca).
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between 1929 and 1939 (Figure 35). A very small 13. Oil Neststraw
population, consisting of fewer than 10 individuals, was (Stylocline citroleum)
observed in 1977 approximately 10 kilometers (6 miles)
northeast of Merced. The other historical locations have Taxonomy.---Oil neststraw was recently recognized
not been visited for over 50 years due to a lack of accessas a distinct species, Stylocline citroleum (Morefield
(Howell 1936, Skinner and Pavlik 1994, CDFG 1995,1992), even though herbarium specimens were collected
Constance 1979). as early as 1883. Munz collected the type specimen in

1935 from fiats near Taft, in Kern County (Morefield
Life History and Habitat.--This annual plant 1992). Oil neststraw is believed to have originated as a

flowers between February and May. Merced phacelia ishybrid of two common species, everlasting neststraw
restricted to heavy clay soils on the Valley floor and (Stylocline gnaphaloides) and California filago (Filago
adjacent low hills at elevations below 100 meters (328californica). However, oil neststraw satisfies the
feet). Otheraspectsofitslifehistoryandhabitathavenotdefinition of a species because it is capable of
been reported (Howell 1936, Hoover 1937, Skinner andreproducing itself without further crossing of the parental
Pavlik 1994, Constance 1979). species (Morefield 1992). Oil neststraw is a member of

the aster family.
Reasons for Decline and Threats to Survival.--

Merced phacelia is rare by virtue of its restricted range. Description.--Oil neststraw is inconspicuous because
Most historic populations are inaccessible, therefore, noit grows low to the ground and does not have showy
estimate can be given of the species relative abundance,flowers. It has trailing, woolly stems less than 13
The historical sites do not face any known threats at thiscentimeters (5 inches) long and small, woolly leaves.
time, though development of the planned University ofThe round flower heads are 5 millimeters (0.2 inch) or
California campus east of Merced and the consequentless in diameter. Each flower head contains many
induced growth should be considered a significant threat,individual florets, which consist of reproductive parts

and papery scales covered with woolly hairs. The fruits
Conservation Efforts.---No conservation measures are tiny, brown achenes. Oil neststraw is difficult to

have been instituted for Merced phacelia, distinguish from closely related species because the
identifying characters are microscopic (Morefield 1992,

Conservation Strategy.---Cooperation of property 1993).
owners will be key to protecting this taxon. To ensure the
long-term conservation of Merced phacelia, the strategy Historical Distribution.--Five populations of oil
is to protect at least five distinct populations. Protectedneststraw were known historically, based on collections
areas should be natural land in blocks of at least 65made from 1883 to 1935 (Figure 36). Four of the
hectares (160 acres) and should contain a minimum ofoccurrences were in Kern County, in the vicinities of
1,000 individuals to reduce the likelihood of extinctionBakersfield, McKittrick, and Taft (two sites, including
from intrinsic or random processes. The first step will be the type locality). The fifth collection was made in San
for qualified botanists to obtain permission to surveyDiego County.
historical locations to determine the current status of
populations. Prospects for the persistence of Merced Current Distribution.--Oil neststraw is known
phacelia will be favorable if the majority of the currently from Elk Hills and the nearby Coles Levee
populations remain extant and are free from threats. TheEcosystem Preserve in western Kern County (Figure 36)
second step, should any occupied habitats be found to(Enterprise Advisory Services, Inc. 1997, 1998, QUAD
face major threats, will be to pursue conservation1997, Jay Hinshaw pers. comm.). The status of other
easements, and identify and address site-specificwestern Kern County occurrences is unknown; although
management needs. Research into the taxonomy andnatural land remains at most sites, the location
genetics of the Phacelia ciliata complex could determinedescriptions are vague. The east Bakersfield and San
whether this taxon deserves recognition (Skinner et al.Diego occurrences are less likely to remain due to rapid
1995), but it is a low-priority task. When surveys havedevelopment in those areas.
been completed, or at a maximum within 10 years of
recovery plan approval, the status of Merced phacelia Life History andHabitat.---Oil neststraw, an annual,
should be reevaluated, flowers in April and reproduces strictly by self-
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Figure 36. Distribution of oil neststraw (Srylocline citroleum)
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pollination. The extant occurrences and several of thespecies to facilitate identification and to permit mapping
historical localities are in petroleum-producing areas,of occurrences, and he has conducted workshops to train
giving rise to both the common and scientific names,local biologists in recognizing the species (J. Hinshaw
This species grows on flats and on slopes. One of the Elkpers. comm.). U.S. Department of Energy entered into a
Hills populations of oil neststraw occurs on the bank of avoluntary agreement with USFWS to protect four of the
wash in a very sparsely vegetated area that has well-known populations on Elk Hills while the area was in
developed cryptogamic crust. The few plant speciesgovernment ownership. One or more of these
associated with oil neststraw at that site are natives suchoccurrences are likely to be included in the conservation
as everlasting neststraw, California filago, Hoover’sarea that Occidental Petroleum will set aside in 1998
woolly-star, and many-flowered eriastrum. Plant species(B.L. Cypher pers. comm.).
that occur with oil neststraw in the other Elk Hills sites
are red brome, common saltbush, and white burrobush Conservation Strategy.~The strategy for oil
(Hymenoclea salsola). All the extant occurrences are in neststraw is similar to that for other species of concern: to
the V-alley Saltbush Scrub plant community inprotect at least five distinct populations representing the
undeveloped areas. Oil neststraw has been found atfull geographic range of the species in the San Joaquin
elevations of 60 to 320 meters (200 to 1,050 feet) on bothValley. The known occurrences at Elk Hills represent a
sandy and clay soils (Morefield 1992, EG&G Energysingle metapopulation and collectively constitute one of
Measurements unpublished data, D. Taylor pers.the five required populations. Protected areas should be
comm.), natural land in blocks of at least 65 hectares (160 acres)

and should contain a minimum of 1,000 individuals to
Reasons for Decline and Threats to SurvivaL-- reduce the likelihood of extinction from intrinsic or

Urban development has almost certainly eliminated therandom processes.
historical populations of oil neststraw in the vicinities of
San Diego and Bakersfield, and possibly the one near Several tasks are necessary to ensure long-term
Taft (Skinner and Pavlik 1994). Petroleum production isconservation ofoil neststraw. First, the local populations
the primary use in the other areas where oil neststrawat Elk Hills must be protected from disturbance
occurred historically, but actual population losses to(deliberate or accidental) for the foreseeable future.
oilfield activities have not been documented. The knownOccidental Petroleum could accomplish this goal by
populations on Elk Hills are not in an area with highincluding representative populations of oil neststraw in
potential for oil extraction (BoL. Cypher pers. comm.), their Elk Hills conservation area. Next, intensive surveys
However, any surface-disturbing activities would beshould be undertaken in suitable habitats throughout the
detrimental to oil neststraw (J. Morefield pers. comm.), southern San Joaquin Valley. The species has been

overlooked in the past because it is so small, because it
Conservation Efforts.--Most conservation efforts to grows intermixed with superficially similar plants, and

date for oil neststraw have been accomplished by U.S.because it was not recognized as a species until 1992.
Department of Energy and their contractors in theHowever, the availability of keys based on both field and
Endangered Species and Cultural Resources Program atmicroscopic characters and Morefield’s willingness to
Elk Hills. Floristic surveys funded by the U.S. identify questionable specimens should overcome most
Department of Energy (1995-1997) and Occidentallimitations to species identification. The nature and
Petroleum (1998) revealed the presence of numerousmagnitude of threats should be determined for all
new occurrences of oil neststraw scattered throughoutpopulations that are discovered, and steps should be
Elk Hills (Enterprise Advisory Services, Inc. 1997, 1998,taken to prevent habitat loss or degradation. In addition,
J. Hinshaw pers. comm.). Oil neststraw also was site factors should be characterized to provide clues to the
discovered at the adjacent Coles Levee Ecosystemspecies’ habitat requirements. Representative populations
Preserve during surveys funded by ARCO Western should be monitored annually to evaluate population
Energy (QUAD 1997). Morefield verified the identity of trends. The status of oil neststraw should be reevaluated
Elk Hills specimens collected through 1997. J. Hinshawwithin 5 years of recovery plan approval.
has developed a field key to oil neststraw and related
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H. GIANT KANGAROO RAT of adult giant kangaroo rats each have five toes and are
(DtPoOOMrS INGENS) longer than 47 millimeters (1.85 inches) (Best 1993). The

giant kangaroo rat is the largest of more than 20 species
1. Description and Taxonomy in the genus (Grinnell 1922, Hall 1981, Best 1993).

Grinnell (1932a) reported a mean mass of 157.0 grams
Taxonomy.--Dipodomys ingens was described as(5.54 ounces) for 15 adult males and 151.4 grams (5.34

Perodipus ingens by Merriam (1904a), who listed theounces) for7adult females. AdultHeermann’skangaroo
type locality as Painted Rock, 20 miles SE Simmler,rats average 65 to 80 grams (2.29 to 2.82 ounces), with
Carrizo Plain, San Luis Obispo County, California. Themaximum weights not exceeding about 90 grams (3.17
type locality was amended to 41 kilometers (25 miles) SEounces) (Williams 1992); the hind foot also has five toes
of Simmler by Williams and Kilburn (1991). The genusbut individuals’ feet usually measure less than 45
name Perodipus was used for several years to include allmillimeters (1.77 inches) (Best 1993). Average weight
the kangaroo rats with five toes on the hind feet. Grinnellof San Joaquin kangaroo rats is less than 45 grams (1.59
(1921) relegated Perodipus to a synonym of Dipodomys.ounces), and they have four toes on each hind foot.
This taxonomy has been sustained in the latest taxonomicLength of the hind foot does not exceed 39 millimeters
review of the family Heteromyidae (Williams et al.(1.54 inches)(Grinnell 1922).
1993a).

2. Historical and Current Distribution
Description.--The giant kangaroo rat is adapted for

bipedal locomotion (two-footed hopping) (Eisenberg Historical Distribution.--Up until the 1950s
1963). The hind limbs are large compared to the size ofcolonies of giant kangaroo rats were spread over
the forelimbs; the neck is short; and the head is large andhundreds of thousands of acres of continuo.us habitat in
flattened. The tail is longer than the combined head andthe western San Joaquin Valley, Carrizo Plain, and
body length and has a dorsal crest of long hairs towardsCuyama Valley (Grinnel11932a, Shaw 1934, Hawbecker
the end of the tail, terminating in a large tuft (Figure 37).1944, 1951). The historical distribution of giant
Large, fur-lined cheek pouches open on each side of thekangaroo rats encompassed a narrow band of gently
mouth. The pouches extend as deep invaginated pocketssloping ground along the western edge of the San Joaquin
of skin folded inward along the sides of the headValley, California, from the base of the Tehachapi
(Grinnell 1922). Mountains in the south, to a point about 16 kilometers (10

miles) south of Los Banos, Merced County in the north;
ldentification.--43iant kangaroo rats are distinguished the Carrizo and Elkhorn Plains and San Juan Creek

from the coexisting species, San Joaquin kangaroo rat (D.watershed west of the Temblor Mountains, which form
nitratoides)andHeermann’skangaroorat(D, heermanni), the western boundary of the southern San Joaquin
by size and number of toes on the hind foot. The hind feetValley; the upper Cuyama Valley next to and nearly

contiguous with the Carrizo Plain; and scattered colonies
on steeper slopes and ridge tops in the Ciervo, Kettleman,
Panoche, and Tumey Hills, and in the Panoche Valley
(Figure 38). Within this circumscribed geographic range
were about 701,916 to 755,844 hectares (1,734,465 to
1,867,723 acres), which included different estimates of
the amount of nonhabitat depending on different

~
assumptions. The most liberal estimate of historical

¯ \ habitat was about 631,724 hectares (1,561,017 acres;
Williams 1992).

~ Current Distribution.--The species population is

.~ ,~i. ~i . ,~.. ,, currently fragmented into six major geographic units: A)
the Panoche Region in western Fresno and Eastern San
Benito Counties; B) Kettleman Hills in Kings County; C)

Figure 37. Illustration of the giant kangaroo rat (drawing bySan Juan Creek Valley in San Luis Obispo County D)
Jodi Sears, based on photo © by D.F. Williams). western Kern County in the area of the Lokern, Elk Hills,
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Figure 38. Distributional records of the giant kangaroo rat (Dipodomys ingens).
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Figure 39. Locations of extant populations of giant kangaroo rats (Dipodomys ingens).

and other uplands around McKittrick, Taft, and (Williams 1992, Williams et al. 1993b, Williams et al.
Maricopa; E) Carrizo Plain Natural Area in eastern San 1995, Allred et al. in press, Williams and Nelson in press,
Luis Obispo County; and F) Cuyama Valley in SantaD.F. Williams unpubl, data).
Barbara and San Luis Obispo Counties (Figure 39;
Williams 1980, 1992, O’Farrell et al. 1987a, Williams et 3. Life History and Habitat
al. 1995). These major units are fragmented into more
than 100 smaller populations, many of which are isolated Food and Foraging.---Giant kangaroo rats are

by several miles of barriers such as steep terrain withprimarily seed eaters, but also eat green plants and

plant communities unsuitable as habitat, or agricultural,insects. They cut the ripening heads of grasses at~d forbs
industrial, or urban land without habitat for this species,and cure them in small surface pits located on the area

Extant habitat was last estimated to be 11,145 hectaresover their burrow system (Shaw 1934, Williams et al.

(27,540 acres), about 1.8 percent of historical habitat1993b). They also gather individual seeds scattered over
(Williams 1992). the ground’s surface and mixed in the upper layer of soil.

Surface pits are uniform in diameter and depth (about 2.5
Within the area of currently occupied habitat, centimeters, 1 inch), placed vertically in firm soil, and

populations of giant kangaroo rats have expanded andfilled with seed pods. After placing seeds and seed heads
declined with changing weather patterns since 1979. Atin pits, the animal covers them with a layer of loose, dry
their peak in 1992 to 1993, there probably were about 6 todirt. Pits are filled with the contents of the cheek pouches
I0 times more individuals than at their low point in springafter a single trip to harvest seeds. Before being moved
of 1991, when a majority of the 11,145 hectares (27,540underground, the seeds, including filaree andpeppergrass
acres) probably was uninhabited and most of the rest was(Lepidium nitidutn), are sun-dried which prevents
inhabited by less than 10 percent of peak numbersmolding (Shaw 1934).
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Individuals in many populations of D. ingens alsofood. During times of relatively high density, females
make large stacks of seed heads on the surfaces of theirhave a short, winter reproductive season with only one
burrow systems (Hawbecker 1944, Williams et al.litter produced and there is no breeding by young-of-the-
1993b). The material iscured, then storedunderground,year. This was true both in years of high plant
Amounts cached in surface stacks may not correspondproductivity and drought. In contrast, populations at low
with annual herbaceous productivity. No stacks weredensities continue to breed into summer during drought.
found in 1990, a year with no seed production, and 1991,In 1990, a year of severe drought and no seed production,
a year with the second highest plant productivity betweenmost females appeared not to reproduce; the few that
1987 and 1994 (Williams and Nelson in press), bred apparently failed to raise young. In most years,

females were reproductive between December and
Grinnell (1932a, p. 313) examined three nursingMarch or April, but in colonies with low densities,

females who had their cheek pouches "literally crammedreproduction extended into August or September
with green stuff", and speculated that green foliage might(Williams et al. 1993b, Williams and Nelson in press,
be an important part of the diet during lactation. OtherEndangered Species Recovery Program unpubl, data).
individuals, including a young female and adult males,Mating strategies are being studied on the Carrizo Plain
were captured with foliage and fruits of peppergrass andby Dr. Jan Randall. Initial results indicate that mating
foliage of filaree in their cheek pouches (Grinnellstrategies are flexible and may be responding to the age
1932a). In captivity, giant kangaroo rats have beenof males, proximity of females, and changes in sex ratios
maintained for periods from 2 weeks to more than 2 years(Hekkala 1995).
on a diet of air-dried seeds, consisting primarily of millet,
oat, and sunflower, occasionally supplemented with Giant kangaroo rats can breed the year of their birth
green plants. Of the green plants, captives preferredwhen environmental and social conditions permit
forbs to annual grasses, and usually ignored the blades of(sufficient food and space). At the Soda Lake colony,
perennial grasses (Williams and Kilburn 1991). Shawjuvenile females had their first litters at an estimated
(1934) found a live insect of the bee and wasp family inmean age of 5 months. Some females had two to three
the cheek pouch of a giant kangaroo rat. Eisenberglitters per year. This relatively high rate of reproduction
(1963) kept a giant kangaroo rat in captivity on a diet thatprobably was promoted by high plant productivity and
included seeds, lettuce, and mealworm (darkling beetle)low population density (Williams and Nelson in press).
larvae (Tenebrio sp.).

Little information is available on age-specific litter
Giant kangaroo rats forage on the surface fromsize. The mean ofknown embryo counts and litter sizes is

around sunset to near sunrise, though most activity takes3.75, probably a value higher than the number born
place in the first 2 hours after dark. Foraging activity is(Williams and Kilburn 1991, D.F. Williams unpubl.
greatest in the spring as seeds of annual plants ripen,data). Dr. Jan Randall’s research showed that gestation
Typically, plants such as peppergrass ripen first, andwas 30to 35 days (Hekkala 1995). During apost-drought
early caches, mostly in pits instead of stacks, consist ofJanuary through May breeding season, 44 percent of the
pieces of the seed-bearing stalks of this and other early-litters contained two young. One female had a litter of
ripening species. The ability to transport large quantitiesthree, the remaining 39 percent had a litter of one.
of seeds and other food in cheek pouches and their highly
developed caching behaviors, coupled with relatively The major time for dispersal of giant kangaroo rats
high longevity of adults with established burrowseems to be following maturation of young, about I 1 to
systems, probably allow giant kangaroo rats to endure12 weeks after birth. However in years of high density,
severe drought for 1 or 2 years without great risk of when most or all burrow systems are occupied, most
population extinction (Williams et al. 1993b, D.F.young appear to remain in their natal burrows until
Williams unpubl, data), opportunity to disperse arises or they finally are driven

off by the mother or one of the siblings. Under these
Reproduction andDeraography.--Results of studies circumstances, death or dispersal of the resident does not

conducted between 1987 and 1995 in colonies on theleave a burrow system vacant for long. Williams and
Elkhorn and Carrizo Plain indicated that giant kangarooNelson (in press) found on a study site at Soda Lake, San
rats have an adaptable reproductive pattern that isLuis Obispo County that more females than males
affected by both population density and availability ofdispersed although males more often moved longer
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distances. Females had a nearly 60 percent greaterat much higher density than other populations recently
survival rate than males. Dispersal of adults withstudied, and fluctuated less than populations elsewhere,
established burrow systems was occasionally detected;suggesting that the habitat on this part of the Elkhorn
one adult male moved more than 120 meters (131.2Plain is some of the best remaining.
yards) from his established home to take up a new
residence in a new burrow system he constructed Population Genetics.--Partial results of on-going
(Williams et al. 1993b, Williams and Nelson in press,studies of population genetics of giant kangaroo rats
Williams and Tordoff 1988). provide guidance for designing a recovery strategy. The

northern populations in Fresno and San Benito Counties
Estimated home range size ranges from about 60 toare highly differentiated genetically from the southern

350 square meters (71.8 to 418.6 square yards). There ispopulations on the Carrizo Plain Natural Area.
no significant difference in size of home range between
sexes. The core area of the territory, located over the The genetic structure of the Carrizo Plain population
burrow system (precinct) is the most intensely useddiffers from northern populations in that it has effectively
location in the home range (Braun 1985). Grinnellacted as one large population, though the genetic data
(1932a) and Shaw (1934) suggested that territories werestrongly suggest that the inhabited areas there have gone
occupied by a single animal. More recent studies indicatethrough episodes of substantial expansion and contraction
that multiple individuals may live in precincts. Thesein size (Mosquin et al. in press). This is consistent with
appeared to be family groups of females and offspring ofrecent observations from population censuses (Williams
different ages (Randall 1997). 1992, Williams et al. 1993b, Williams and Nelson in

press, Allred et al. in press, D.F. Williams unpubl, data).
Estimates of density, employing both trapping and

counts of precincts ranged from 1 to 110 animals per In the north, the population along th£ edge of the
hectare (1 to 44 animals per acre) (Grinnell 1932a, BraunValley at the eastern base of Monocline Ridge (San
1985, Williams 1992). Changes in density generallyJoaquin Valley population) is substantially differentiated
coincide with amount of rainfall and herbaceous plantgenetically from the other large population in the
productivity, though numbers in populations studied insoutheastern end of Panoche Valley (Figure 41). These
1989 remained high despite drought and low planttwo populations show little evidence of gene flow
productivity (Figure 40). Large seed caches made inbetween them, and the San Joaquin Valley population is
spring 1988 probably carried individuals through 1989closer genetically to the Carrizo Plain population than
and 1990 during drought (Williams et al. 1993b,any other of the semi-isolated northern populations.
Williams and Nelson in press, D.F. Williams unpubl.Clearly, this represents the remnant of the historical
data). The population on the Elkhorn Plain typically waspopulation that was distributed along the western edge of

the Valley between Merced and Kern Counties. The two
large, northern populations (San Joaquin Valley and
Panoche Valley) appear to have been the sources of the

. ~t -z~ small, semi-isolated populations on ridge-tops in the16~ "
~ kangaroo rats -~- plant p~ctivlty

/
.140- ,r_ Ciervo and Tumey Hills. These latter populations are

~0~ : differentiated from both of the large populations, and
1~ from each other. They appear to have played the major

role in gene flow between the Panoche Valley (Figure 41,j ~ see area B) and San Joaquin Valley populations.
40I. ~ ~. Interpopulation movements appear to have been
’* ][ achieved over relatively long periods in a stepping-stone
o .~o,,7nzz mo .~ m.~ .m~, ma m4 10,5 0 manner between small populations on these ridge tops.

,~.ou~t C,n~,~ Though small, they contain a significant proportion of
the rare and unique genes of the northern populationFigure 40. Numbers of giant kangaroo rats captured during

August censuses, Elkhorn Plain. Census periods were 6 days in(Mosquin et al. in press).
duration. The Y2 axis shows mean net plant productivity per
square meter (Williams et al. 1993b, Endangered Species The genetic studies show that effective population
Recovery Program unpubl, data), size (number of successfully-breeding individuals) in the
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Figure 41. Distribution of extant colonies of giant kangaroo rats (Dipodomys ingens) in their northern
geographic range (Williams et al. 1995). A---colonies along the eastern base of Monocline Ridge and
the Tumey Hills; B--Panoche Valley colonies; C---colonies along the crest of the Ciervo Mountains.

north is smaller than current population size, indicatingmile) (Jones 1988, 1989, Williams and Nelson in press).
there has been a large increase in the northern populationThe genetic data suggest that effective distances are
size very recently. This is consistent with the increaseseveral times greater than 1 kilometer (0.62 mi!e). There
measured after the end of the drought in 1991 (Williamsare too few data, and analyses are too incomplete to make
et al. 1995). In the south, estimated effective populationa precise estimate, but they do suggest effective dispersal
size is slightly greater than current population size,over several kilometers and through highly inhospitable
indicating that current and historical population sizes arehabitat in the northern population (Mosquin et al. in
approximately the same (Mosquin et al. in press), press).

The genetic structure of giant katigaroo rat Behavior and Species lnteractions.--Little direct
populations also shows that the effective dispersal evidence exists on aggression by giant kangaroo rats, but
distance of giant kangaroo rats (i.e., dispersal of genes) isthey seem to be much more aggressive than the two co-
much greater than predicted on the basis of capture-occurring species. Wherever giant kangaroo rats were
recapture and behavioral studies. Results from trappingfound by Grinnell (1932a), they dom.inated the
ofkangaroo rats show most movements are less than 100community to the exclusion of other rodent species.
meters (330 feet) and rarely as much as 1 kilometer (0.62Hawbecker (1944, 1951) and Tappe (1941) corroborated
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Grinnell’s observations, finding that giant kangaroo ratsground during daylight, including midday in the hottest
excluded all other nocturnal rodents from areas wherepart of the year (Williams et al. 1993b, Williams and
they occurred. Tordoff 1988). Giant kangaroo rats typically emerge

from their burrows soon after sunset and are active for
Braun 0983), however, found that a population ofabout 2 hours (time of first emergence to time of last

giant kangaroo rats on the Carrizo Plain, San Luis Obispodisappearance). There usually is no second period of
County, did not exclude other species of rodents to theactivity before dawn. Animals are above ground only for
extent reported by others. Braun (1983) believed that theabout 15 minutes per night. Activity patterns appear to be
lack of exclusivity supported the hypothesis that thisunaffected by distance from the home burrow, snow,
population was living in suboptimal habitat, rain, wind, moonlight, or season (Braun 1985).

The giant kangaroo rat, by its relative abundance and Habitatand CommunityAssociations.--Hdstorically,
burrowing activity, is a keystone species in grassland andgiant kangaroo rats were believed to inhabit annual
shrub communities (Schiffman 1994, Goldingay et al.grassland communities with few or no shrubs, we11-
1997). When abundant locally, giant kangaroo rats are adrained, sandy-loam soils located on gentle slopes (less
significant prey item for many species, including Santhan 11 percent) in areas with about 16 centimeters (6.3
Joaquin kit foxes (an umbrella species), Americaninches) or less of annual precipitation, and free from
badgers (Taxidea taxus), coyotes (Canis latrans), long- flooding in winter (Grinnell 1932a, Shaw 1934,
tailed weasels (Mustela frenata), burrowing owlsHawbecker 1951). However, more recent studies in
(Athene cunicularia), barn owls (Tyto alba), great horned remaining fragments of historical habitat found that giant
owls (Bubo virginianus), and short-eared owls (Asiokangaroo rats inhabited both grassland and shrub
flammeus). Snakes seen within giant kangaroo ratcommunities on a variety of soil types and on slopes up to
colonies included the coachwhip (Masti- cophis about 22 percent and 868 meters (2,850 feet) above sea
flagellum), gopher snake (Pituophis melano- leucus), level. This broader concept of habitat requirements
common king snake (Lampropeltis getulus), and westernprobably reflects the fact that most remaining
rattlesnake (Crotalis viridis; Williams 1992). Giantpopulations are on poorer and marginal habitats
kangaroo rat burrows also are used by blunt-nosedcompared to the habitats of the large, historical
leopard lizards and San Joaquin antelope squirrels. Onpopulations in areas now cultivated. Yet these studies
the Carrizo Plain Natural Area, the endangereddemonstratedthatthepreferredhabitatofgiantkangaroo
California jewelflower grows primarily on the burrow rats still was annual grassland communities on gentle
systems of giant kangaroo rats (Cypher 1994a). Inslopes of generally less than 10 percent, with friable,
spring, precincts show as distinct, evenly-spaced, darksandy- loam soils. Few plots in flat areas were inhabited,
green patches because of the more lush growth ofprobably because of periodic flooding during heavy
herbaceous plants compared to intervening spacesrainfall (Williams 1992, Williams et al. 1995, Allred et
(Grinnell 1932a). Measurements of plant productivityal. in press).
on and off precincts over an 8-year period show that
when rainfall was sufficient to promote growth and Below about 400 meters (1,300 feet) at Panoche
fruiting of plants, the net productivity of herbaceousCreek in western Fresno County and in the Lokern,
plants was two to five times greater on precincts thanBuena Vista Valley, and Elk Hills regions of the southern
surrounding ground (Hawbecker 1944, Williams et al.San Joaquin Valley, giant kangaroo rats are found in
1993b, Williams and Nelson in press). Further, growth ofannual grassland and saltbush scrub. Scattered common
herbaceous plants on precincts contained about 4 percentand spiny saltbushes characterize areas where giant
more protein than plants from surrounding ground,kangaroo rats are associated with shrubs. The most
These differences were attributed directly to the presencecommon herbaceous plants are red brome, annual fescue,
and activities of the giant kangaroo rats (Williams et al.and red-stemmed filaree (Williams 1992).
1993b).

Upper Sonoran subshrub scrub associations support
Activity Cycles.---Giant kangaroo rats are active all relatively large populations of giant kangaroo rats at

year and in all types of weather. They do not migrate orelevations above about 400 meters (1,300 feet). In the
become dormant or torpid. Although primarilysouthern portion of the extant geographic range of giant
nocturnal, giant kangaroo rats have been seen abovekangaroo rats, these communities are characterized by
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open stands of the dominant shrub, California ephedra,by airplane. Today, there are large areas in the Sunflower

Annual grasses and forbs, particularly red-stemmedValley (western corners of Kings and Kern Counties),

filaree, peppergrass, and Arabian grass dominate areasKettleman and Tent Hills in Kings County, and the

between shrubs. Giant kangaroo rats are most numerouseastern foothills of the Panoche Hills, Fresno County,

where annual grasses and forbs predominate, withthat show characteristic features of giant kangaroo rat

scattered ephedra bushes and fewer shrubs such asprecincts, but are unoccupied bykangaroorats. Williams
Anderson desert thorn (Lycium andersonii), eastwoodia(1992) believed that populations in these areas may have

(Eastwoodia elegans), and pale-leafgoldenbush lsocomabeen eliminated by use of rodenticides.

acradenia vat. bracteosa) (Williams 1992).
Based on remarks by Grinnell (1932a) and Shaw

Above about 600 meters (2,000 feet) in elevation,(1934), giant kangaroo rats can survive in areas that have

eastwoodia, California buckwheat, winter fatbeen grazed to a point where almost no plant material
(Krascheninnikovia lanata), and chaparral yucca (Yucca remains. It is not known, however, if they could survive

whipptei) are more common on steep slopes (greater thanindefinitely if those grazing intensities were sustained.

about 5 to 6 percent) and sandy ridgetops. Cheesebush
(Hymenoclea salsola) and matchweed are common only Destruction of natural communities to develop the

in arroyos. Only satellite colonies of giant kangaroo ratsinfrastructure for petroleum exploration and extraction

or scattered individuals are found in these latteralso has reduced habitat for giant kangaroo rats and

associations. In the northern portion of the geographic contributed to their decline, especially in the area around

range of giant kangaroo rats, Anderson desert thorn isCoalinga, Fresno County, and in the oil fields of western

absent; otherwise, the woody shrubs comprising theKern County. The small cities and towns along the

ephedra community are the same or closely-relatedwestern edge of the San Joaquin Valley between

species (Williams 1992, Williams et al. 1995). Coalinga and Maricopa also have developed on what was
once habitat for giant kangaroo rats.    These

4. Reasons for Decline and Threats to Survival developments, plus mineral extraction, roads and
highways, energy and communications infrastructures,

Reasons for Decline.--Until the late 1960s and earlyand agriculturally related industrial developments
1970s, little land within the historical range of the giantcollectively have contributed to the endangerment of the
kangaroo rat had been permanently cultivated andgiant kangaroo rat, but were not as important as loss of
irrigated or otherwise developed. Completion of the Sanhabitat by cultivation.
Luis Unit of the Central Valley Project and the California
Aqueduct of the State Water Project resulted in rapid Threats to SurvivaL--Since listing as endangered
cultivation and irrigation of natural communities that had(USFWS 1987), conversion of habitat for giant kangaroo
provided habitat for giant kangaroo rats along the westrats has slowed substantially, because most tillable land
side of the San Joaquin Valley (Williams 1992, Williamshas already been cultivated and because of a lack of water
and Germano 1993). Between about 1970 and 1979,for irrigation.    However, urban and industrial
almost all the natural communities on the western floordevelopments, petroleum and mineral exploration and
and gentle western slopes of the Tulare Basin wereextraction, new energy and water conveyance facilities,
developed for irrigated agriculture, restricting occurrenceand construction of communication and transportation
of most species of the San Joaquin saltbush and Valleyinfrastructures continue to destroy habitat for giant
Grassland communities, including the giant kangarookangaroo rats and increase the threats to the species by
rat. This rapid habitat loss was the main reason for itsreducing and further fragmenting populations. Though
listing as endangered. At the time of its listing, relatively many of these recent and future losses will be mitigated
little of its extant habitat was publicly owned or protectedfor by protecting habitat elsewhere, they still result in
from possible destruction, additional loss and fragmentation of habitat. Habitat

degradation due to lack of appropriate habitat
Use of rodenticide-treated grain to control ground management on conservation lands, especially lack of

squirrels and kangaroo rats also may have contributed tograzing or fire to control density of vegetation (including
the decline of giant kangaroo rats in some areas. Fromshrubs) may be a threat to giant kangaroo rats (Williams
the 1960s into the early 1980s rodenticides such asand Germano 1993).
Compound 1080 were often broadcast over broad areas
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Though 60 population monitoring plots, range-wide,few hundred meters, occupies about 250 hectares (617
for giant kangaroo rats were established in 1995 by theacres) in an oval pattern about 2,400 by 1,200 meters ( 1.5
Endangered Species Recovery Program (Williams andby 0.75 miles; Williams et al. 1995). Together, they
Kelly in litt. 1994a), there are no funds obligated to carrysupport about 27 percent of the entire northern
out a monitoring program in the future. Regularpopulation in times of high population numbers, and
monitoring is important to any endangered speciesprobably more than 50 percent in times of lowest
management program. Without monitoring, the effectspopulation numbers. This population represents the "up-
of management prescriptions cannot be properlyslope" remnant of a formerly huge colony that stretched
evaluated or altered in response to changes inamong the gentle slopes of the western edge of the Valley
populations due to both management actions andfrom around the alluvial fan of Laguna Seca Creek in
environmental variation. Perhaps no active managementMerced County, southward to Coalinga, a distance of
program is needed for giant kangaroo rat habitat, but thatabout 97 kilometers (60 miles). During population
cannot be determined until after several years of range-irruptions it also is the "connector" population to small,
wide monitoring and evaluation of effects of different scattered populations in the Ciervo and Tumey Hills, and
land uses on populations, along Panoche and Silver Creeks (Figure 41, see area C).

The narrow band of habitat for this population is bisected
The sale of Naval Petroleum Reserve # 1 in Elk Hills lengthwise and degraded in quality by roads, power lines,

to private interests (Henry 1995a, 1995b) couldand pipelines. Moderate levels of livestock grazing on
represent a threat to one of the three largest regionalthis property probably have maintained nearly optimum
populations of giant kangaroo rats if rates of explorationconditions for giant kangaroo rats in what is only
and production are increased. The giant kangaroo ratmediocre-quality habitat in comparison to historical
population in western Kern County is isolated from allhabitat, but among the better-quality habitat remaining.
others, and though at times is fairly widespread, it seemsAny additional loss or degradation of habitat from
especially sensitive to variable precipitation patterns,construction of permanent roads and energy conveyance
declining to only a few small areas during drought andfacilities or cultivation could pose a substantial threat to
after periods of heavy rainfall. Thus, its vulnerability tothe entire northern population.
extinction by random catastrophic events (e.g., drought,
flooding, fire) seems relatively high (B.L. Cypher pers. Habitat for three of the six regional populations of
comm., T. Kato pers. comm., L. Spiegel pers. comm.,giant kangaroo rats include no public or conservation
Endangered Species Recovery Program unpubl, observ.),lands (Figure 39). These are the populations in Cuyama
Any factor that would reduce substantially the amount ofValley (about 194 hectares, 480 acres), Kettleman Hills
protected habitat in that region would pose a major threat(about 1 hectare, 2.47 acres), and San Juan Creek Valley
to the population. The greatest value of the Naval(estimate unavailable because of lack of access to private
Petroleum Reserves in California to giant kangaroo ratsland; Williams 1992). All are small and vulnerable to
is the large extent of habitat of varying quality and itsextinction from demographic and random catastrophic
connectivity to adjacent habitat in the Lokern area. Theevents (e.g., drought, flooding, fire), and inappropriate
publicly-owned portion of the Naval Petroleumland uses that would degrade or destroy habitat.
Reserves in California ensures that giant kangaroo rat
habitat will be protected during and after extraction of 5. Conservation Efforts
petroleum deposits.

Designation as State (1980; Table l) and federally
Land in western Fresno County at the edge of(USFWS 1987)endangered has resulted in substantial

irrigated ground provides an important area for recoveryhabitat protection for giant kangaroo rats. Most
of the northern population of giant kangaroo ratssignificant has been protection on the U.S. Department of
(Williamsetal. 1995) (Figure 39). The extant populationEnergy Naval Petroleum Reserves in California in
on natural lands along the border of cultivated ground iswestern Kern County (O’Farrell and Kato 1987,
split into two segments (Figure 41, see area A). OneO’Farrell et al. 1987a, 1987b), and on USBLM-
occupies only a narrow band about 6.44 kilometers (4administered Federal properties (USBLM 1987, 1993).
miles) long and from about 200 meters (660 feet) to 320Acquisition of private property in the jointly managed
meters (I,050 feet) wide. The other, separated by only aCarrizo Plain Natural Area by the State of California,
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U.S. Government, and The Nature Conservancy (Table 6. Recovery Strategy
2) has significantly reduced threats to the species from
dryland cultivation and illegal use ofrodenticides. It also Recovery of giant kangaroo rats can be achieved

has allowed for control of livestock grazing on this landwhen the three largest populations (western Kern

by the change in ownership from private to public. OtherCounty, Carrizo Plain Natural Area, and the Panoche

significant acquisitions that have benefited conservation Region) and the populations in the Kettleman Hills, San

of giant kangaroo rats have been the land exchanges andJuan Creek Valley and Cuyama Valley are protected and

purchases within western Fresno and eastern San Benitomanaged appropriately. Because the giant kangaroo rat

Counties by the USBLM, and compensation, donation,is a keystone species, protection of the above areas will

and acquisition of parcels in the Lokern area of westernbenefit many other listed species that share the same

Kern County by the California Energy Commission,habitat types.

CDFG, and The Nature Conservancy (Table 2).
Information on reproductive rates and survivorship

Substantial progress in understanding the current still is insufficient to adequately model population

distribution, habitat associations, demography, andviability, though measured population growth strongly

population genetics of giant kangaroo rats has beensuggests that reproductive capacity ofgiant kangaroo rats

achieved by a series of research projects, mainlyis ample to rapidly rebuild depleted population numbers
supported by USFWS section-6 funds and money fromand to expand into newly available habitat. The principal

the Endangered Species Tax Checkoff Program andfactor in recovery of giant kangaroo rats is protection of

Environmental License Plate Program administered byexisting habitat and key local populations within the

the CDFG’s Bird and Mammal Conservation Programthree regional populations.

(R. Schlorff pers. comm.). Additional funding and
logistic support for research on giant kangaroo rats has Current understanding of demographics, distribution

been provided by the U.S. Bureau of Reclamation,(Williams 1992,Williamsetal. 1993b, 1995,Allredetal.

USBLM, USFWS, and The Nature Conservancy. Thisin press, Williams and Nelson in press), and population

research has been summarized in a series of reports andgenetics (Mosquin et al. in press) of giant kangaroo rats is

publications (Williams 1980, Williams 1992, Williamssufficient to presume that the species is not threatened by

et al. 1993b, 1995, Allred et al. in press, Mosquin et al. ininbreeding, low reproductive rates, etc., though some

press, Williams and Nelson in press, Williams andsmall, isolated populations are at risk from these factors.

Tordoff 198~8). Additionally, substantial information on Population responses to environmental variation seen

distribution, habitat, and population fluctuation has been during the last 16 years (Williams 1980, 1992, Williams

provided by the U.S. Department of Energy throughetal. 1993b, Williams and Nelson in press, D.F.Williams

EG&G Energy Measurements for research conducted atunpubl, data) suggest that random catastrophic events

the Naval Petroleum Reserves in California in western(e.g., drought, flooding, prolonged rainfall) poses the

Kern County (O’Farrell and Kato 1987, O’Farrell et al.greatest risk to long-term survival of the species.

1987b, EG&G Energy Measurements 1995a, b), and forProtection from random catastrophic events requires

the southern San Joaquin Valley (Anderson et al. 1991)both relatively large habitat areas with varying

and the Carrizo Plain Natural Area (Kakiba-Russell et al.topography and habitat conditions, and land uses that

1991) by the California Energy Commission. provide optimum habitat conditions.

U.S. Environmental Protection Agency County Recovery Actions.--Though substantial habitat for

bulletins governing use of rodenticides have greatly giant kangaroo rats is now in public ownership,

reduced the risk of significant mortality to giant kangaroorecovering giant kangaroo rats requires additional habitat

rat populations by State and county rodent-control protection.    Key to protection is an adequate

activities. The California Environmental Protectionunderstanding of compatible land uses and management

Agency, California Department of Food and Agriculture, prescriptions that provide optimum habitat conditions for

county agricultural departments, CDFG, and U.S.giant kangaroo rats (Williams and Germano 1993).

Environmental Protection Agency collaborated with theSeveral other listed species, including the California

Service in the development of County Bulletins that bothjewel flower, San Joaquin woolly-threads, blunt-nosed

are efficacious and acceptable to land owners (R.A.leopard lizard, San Joaquin antelope squirrel, and San

Marovich pers. comm.). Joaquin kit fox, seem to require the same or similar
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habitat conditions, so there is unlikely to be conflicts in goal is to maintain in a natural state (i.e.,

habitat management prescriptions for most of the listed grassland and saltbush scrub communities)
species where they coexist. Land acquisition, purchase 90 percent of the existing natural land in
of conservation easements, or other incentive mechanisms Occidental of Elk Hills, and 80 percent of
that will ensure that suitable habitat will be maintained in the natural land in Naval Petroleum Reserve
perpetuity also are needed to protect key local in California No. 2, including all in the
populations. Some existing public lands could be Buena Vista/McKittrick Valley between
inhabited or support larger populations if suitably Elk Hills Road on the southeast and State
restored. Yet, available data are insufficient to know the Highway 33 on the northwest;
types and amounts of compatible land uses or appropriate
forms of habitat restoration and management. Recovery b. Existing natural land providing habitat for

actions to protect habitat for giant kangaroo rats follow: giant kangaroo rats in western Fresno and
eastern San Benito Counties. The goal is to

1. Of highest priority for habitat protection is protect all existing natural land on the Silver
proper land use and management on publicly- Creek Ranch, and existing habitat for this
owned and conservation lands in the Carrizo species along the eastern bases of
Plain Natural Area, Naval Petroleum Reserves in Monocline Ridge and the Tumey Hills,
California, Lokern Natural Area, and Ciervo- between Arroyo Ciervo on the south and
Panoche Natural Area. Where populations of Panoche Creek on the north;
giant kangaroo rats and associated, listed species
appear to be robust, land use should not be c. Acquire and restore habitat on periodically

changed when ownership or conservation status farmed land with no or Class-3 irrigation

of parcels changes unless there are compelling water rights immediately east of occupied

reasons to do so. For land already in public and natural habitat along the strip described in

conservation ownership, historical uses that 3,b, and west of Interstate Highway 5;

maintained habitat for giant kangaroo rats, such
as livestock grazing, should be reestablished d. Other natural land occupied by giant

where appropriate, kangaroo rats in western Kern County. The
goal is to protect 80 percent of existing

2. Of equal priority is supporting research on habitat for giant kangaroo rats;

habitat management and restoration, focusing on
effects of livestock grazing on habitat quality, e. Land occupied by giant kangaroo rats in the

and habitat restoration on retired farmland, CuyamaValley, Santa BarbaraCounty;

especially abandoned dryland farms.
f. Land occupied by giant kangaroo rats in the

3. Second in priority for habitat protection is the Kettleman Hills, Kings County;

protection of additional land supporting key
populations by acquisition of title, conservation g. Land occupied by giant kangaroo rats in the

easement, or other mechanisms. Areas to be
San Juan Creek Valley, San Luis Obispo

protected are prioritized, as follows: County.

The above areas described in items e through g area. (1) Land in the Lokern Area of western
Kern County. The goal is to protect 90 important to the continued existence and recovery of

other species, though it is not known if giant kangaroo ratpercent of the existing natural land bounded
on the east by natural lands just east of the

populations have sufficient habitat in those areas to

California Aqueduct, on the south by maintain viability indefinitely. Their keystone role in the

Occidental of Elk Hills, on the west by State ecosystem, however, makes it important to try to

Highway 33, and on the north by Lokern maintain these giant kangaroo rat populations.

Road; A long-term program to periodically monitor

(2) Land in the Naval Petroleum Reservespopulations range-wide is important to understanding

in California of western Kern County. The population responses to random catastrophic events (e.g.,
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drought, flooding, fire) and differing land uses, responseidentity of some San Joaquin kangaroo rats, but that exilis
to adaptive management, and to measure progress towardwas identifiable as a subspecies. Williams (1985) agreed
recovery. This program would measure responses ofwith Hoffmann’s conclusions that the samples he
populations, key elements of their plant community,regarded as exilis were distinguishable from those he had
environmental variation, and soil erosion or formation toavailable ofnitratoides and brevinasus, but noted that the
variation in climate and land uses (Williams and Kelly insubspecies were practically indistinguishable when
litt. 1994a). Monitoring should be conducted annuallysamples of populations from localities intermediate to the
for at least a 10-yearperiod, and periodically thereafter atgeographic locations of Hoffmann’s samples of exilis
5-year intervals, and nitratoides were included. DNA studies to resolve

this issue are currently being conducted. Investigators
using serum proteins (Johnson and Selander 1971, Patton
et al. 1976, Best and Janecek 1992) and chromosome

I. FREsNo KANGARoORAT structure (Stock 1971, Patton et al. 1976) found
(DtPoootars Ntrt~arotoEs Extras) substantial differences at the species level between D.

nitratoides and D. merriami, supporting Grinnell’s1. Deseription and Taxonomy (1922) earlier species reclassification. Subspecies
TaxonorayoBThe Fresno kangaroo rat is one of three taxonomy ofD. nitratoides was most recently reviewed

by Williams et al. (1993a) and all were retained.subspecies of the San Joaquin kangaroo rat. The type
specimen of the Fresno kangaroo rat was collected from Description.--The San Joaquin kangaroo rat is
Fresno, California, in 1891. Merriam (1894) consideredsimilar in general appearance to the other 20 species of
the Fresno and the Tipton kangaroo rats to be subspecieskangaroo rats, but is smaller, and differs substantiallyof Merriam’s kangaroo rat (Dipodomys merriami), a from all other species in several ways (Figure 42). Like
widespread species occurring in the Mojave Desert ofall kangaroo rats, the San Joaquin kangaroo rat is adapted
California and elsewhere in western North America. Yet,
Grinnell (1921) noted that the populations of "D.for survival in an arid environment. Adaptations for

bipedal locomotion include elongated hind limbs, a long,merriami" from the San Joaquin Valley were distinct tufted tail for balance, a shortened neck, and, compared tofrom other members of this species. Grinnell (1922)typical rodents, a large head. The skull is flattened fromsubsequently reclassified exilis as a subspecies of a newtop to bottom, with enlarged auditory bullae (bonyspecies, the San Joaquin kangaroo rat (D. nitratoides),
capsules containing the middle and inner ears). OtherFresno and Tipton kangaroo rats are similar in overallcharacteristics include large eyes placed near the top ofstructure and occupy contiguous geographic ranges onthe head and small, rounded ears. Forelimbs arethe floor of the Tulare Basin and southeastern half of the
comparatively short with stout claws that facilitateSan Joaquin Basin in the San Joaquin Valley. A third

subspecies, the short-nosed kangaroo rat, is found in the
foothills and basins along the western side of the San
Joaquin Valley south of Los Banos, Merced County on
the north, and western portions of the Tulare Basin, the
upper Cuyama Valley, and Carrizo Plain (Williams et al.
1993a).

Boolootian (1954) studied structural variation in
populations of D. nitratoides, concluding that exilis did
not merit recognition as a subspecies and regarded it to be
a synonym ofnitratoides. Hall and Kelson (1959) did not
follow Boolootian’s (1954) recommendation for reasons
they attributed to the unpublished advice of Seth Benson
(former Curator of Mammals, Univ. California,
Berkeley, Museum of Vertebrate Zoology). In a master’s Figure 42. Illustration of a San Joaquin kangaroo ratthesis study of Fresno kangaroo rats, Hoffmann (1975)(Dipodomys nitratoides) by Jodi Sears based on photo © by
concluded that Benson erred in his determination of theD.F. Williams.
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digging burrows(Best 1991). Its totallengthaveragesoutlined above, is approximately 359,700 hectares
about 231 millimeters (9.09 inches) for males and 225(888,500 acres; Williams 1987). Not all this area would
millimeters (8.86 inches) for females (Hoffmann 1975). have been habitat for Fresno kangaroo rats.
The hind foot usually is less than 36 millimeters (1.42
inches) in length. The fur is dark yellowish-buff dorsally Current Distribution .--There are no known
and white ventrally (Knapp 1975). A white stripe populations within the circumscribed historical geographic
extends across the hips, continuing for the length of therange in Merced, Madera, and Fresno Counties. A single
prominently tufted tail. The base of the tall ismale Fresno kangaroo rat was captured twice in autumn
circumscribed by white. Dorsal and ventral sides of the 1992 on the Alkali Sink Ecological Reserve, west of
tail are blackish. Dark whisker patches on each side ofFresno. Trapping at the Reserve in 1993, 1994, and 1995
the nose are connected by a black band of fur (Grinnelldid not yield additional captures. Fresno kangaroo rats
1922, Culbertson 1934, Williams 1985). were previously trapped on the Alkali Sink Ecological

Reserve in 1981 and 1985, and on adjacent privately
Identification.--The San Joaquin kangaroo rat can owned land in 1981 (Hoffman and Chesemore 1982,

be distinguished from other kangaroo rats within itsChesemore and Rhodehamel 1992). Though the Alkali
geographic range by the presence of four toes on the hindSink Ecological Reserve is now about 382.4 hectares
foot; the other species found in the same area have five(945 acres), suitable habitat there for Fresno kangaroo
toes. The Fresno kangaroo rat is the smallest of the threerats probably totals about 162 hectares (400 acres).
subspecies of D. nitratoides. Individuals of the threeTrapping at other sites in Merced, Madera, and Fresno
subspecies of D. nitratoides cannot be reliablyCounties between 1988 and 1995 failed to locate other,
distinguished without dissection unless the geographicextant populations within the area typically considered as
origin of the individual is known. The Fresno kangaroothe geographic range of the Fresno k.angaroo rat
rat is distinguished from the other subspecies of the San(Chesemore and Rhodehamel 1992, Williams and
Joaquin kangaroo rat by its smaller average measurementsKilburn 1992, D.F. Williams unpubl, data).
(in millimeters): length of hind foot for males 33.9
millimeters (1.33 inches), for females, 33.4 millimeters Other areas of west-central Fresno County that were
(1.31 inches); mean inflation of the auditory bullae forinhabited historically by Fresno kangaroo rats, and that
males, 21.4 millimeters (0.84 inch), for females, 21.2were uncultivated in 1981, included nine separate sites.
millimeters (0.83 inch) (Hoffmann 1975) (see accountsTwo of the nine parcels now are partly cultivated but
of Tipton and short-nosed subspecies for corresponding715.7 hectares (1,768.4 acres) in two others were
average measurements), purchased by the State (now the Kerman Ecological

Reserve). Fresno kangaroo rats have not been found at
2. Historical and Current Distribution any of these sites during surveys between 1988 and 1996

(Endangered Species Recovery Program unpubl, data).
Historical Distribution.--The known historical

geographic range of the Fresno kangaroo rat encompassed Populations of San Joaquin kangaroo rats have been
an area of grassland and chenopod scrub communities onfound on about 150 hectares (371 acres) comprising five
the San Joaquin Valley floor, from about the Mercedisolated parcels in Kings County, south of the historical
River, Merced County, on the north, to the northern edgeriver and slough channels of the Kings River and north of
of the marshes surrounding Tulare Lake, Kings County,the Tulare Lake bed (Williams 1985, D.F. Williams
on the south, and extending from the edge of the Valleyunpubl, data). Staff of the Endangered Species Recovery
floor near Livingston, Madera, Fresno, and Selma,Program last verified occurrence of two populations in
westward to the wetlands of Fresno Slough and the San1994 and 1995. One site, 39 hectares (97 acres) in size,
Joaquin River (Figure 43). Documentation of historicalis located on Lemoore Naval Air Station. Whether these
distribution is scanty. Boolootian (1954), Culbertsonpopulations belong to the Fresno or Tipton subspecies is
(1934, 1946), Hoffman and Chesemore (1982),uncertain, but historically, they were geographically
Hoffmann (1974, 1975), Knapp (1975), Williamscontiguous and probably periodically connected to
(1985), and Williams et al. (1993a) collectively providedpopulations identified as Fresno kangaroo rats. Genetic
a composite picture of the historical distribution andand morphometric studies (to measure the size of the feet
documentation of the loss and fragmentation of habitat,and auditory bullae) of these populations are in progress
An estimate of the historical range, within the area as(J.L. Patton pers. comm.).
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Figure 43. Distributional records for the Fresno kangaroo rat (Dipodomys nitratoides exilis).
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Other areas with possibly extant populations ofkangaroo rats (D.F. Williams unpubl, observ.). Insects
Fresno kangaroo rats include uncultivated grassland,make up a small part of the diet, varying from about 2 to
alkali sink shrubland, and seasonally flooded wetlands10 percent frequency in fecal samples (Koos 1979).
within the historical range of the species, in Fresno,
Madera, and MercedCounties. Trapping atselectedsites Most kangaroo rats gather seeds when they are

in all three counties between 1988 and 1995 has failed toavailable and cache them for consumption later.

confirm presence, but lack of permission to trap onTypically, caches are made in small pits that hold the

private lands has prevented a thorough search by staff ofcontents of the two cheek pouches. Caches are located on

the Endangered Species Recovery Program. Populationsthe surface of the soil, and are typically scattered over the

ofD. nitratoides occurred on the Mendota Wildlife Area, home range of the individual. A few, small, seed caches

Fresno County, both east and west of the Fresno Slough,were found in excavated burrows of Fresno kangaroo rats

but the population west of Fresno Slough was regarded(Culbertson 1946). These small caches also hold only

by Hoffmann (1975) as representing D. n. brevinasusabout the contents of two cheek pouches. Culbertson

rather than exilis, though they were intermediate to the(1946) speculated that Fresno kangaroo rats did not cache

two subspecies structurally (Boolootian 1954).seeds in their burrows to the same extent as other

Occurrence on the Wildlife Area has not been verified,kangaroo rats because the soil where they lived was damp

despite trapping in 1981 and 1993. much of the year. Seeds would spoil rapidly under such
conditions. He also speculated that Fresno kangaroo rats

San Joaquin kangaroo rats also have been takentherefore were obligated to forage on the surface year
recently in seasonally-flooded iodine bush (Allenrolfea round to a greater extent than kangaroo rats that cached
occidentalis) shrublands in the South Grasslands Watermore food. In fall and winter, after the wet season
District, Merced County. This population is located in an commences, sprouts of seeds and tender new growth of
area historically considered part of the geographic rangegrasses and forbs may be essential items in the diet of
of the short-nosed subspecies. Individuals exhibitFresno kangaroo rats. Green developing seed heads may
structural characteristics somewhat intermediate tobe important in the spring months. Seeds, and perhaps
brevinasus and exilis, but are found in the same habitat asinsects, are the most important items in the diet in late
exilis and have been tentatively assigned to exilis spring, summer, and fall.
(Johnson and Clifton 1992, Williams et al. 1993a).
These areas are privately owned lands included in the Reproduction andDemography.--Nothing is known
wetland waterfowl easement program of USFWS. about mating behavior or the mating system of Fresno

kangaroo rats in the wild. Culbertson (1946) recorded
3. Life History and Habitat observations of captive Fresno kangaroo rats, including

young born in captivity, and Eisenberg (1963) and
Food and Foraging.mFresno kangaroo rats collect Eisenberg and Issac (1963) described mating behavior

and carry seeds in fur-lined cheek pouches. Seeds are aand care of young in a captive colony of short-nosed
staple in their diet, but they also eat some types of green,kangaroo rats. Mating probably takes place on the
herbaceous vegetation, and insects. A wide variety ofsurface within the territory of the female. Culbertson
seeds probably are consumed, depending on availability.(1946) did not locate nests in excavated burrow systems
Known foods include seeds of annual and perennialand wrote that captive, pregnant females usually did not
grasses, particularly wild oats, brome grasses (red andmake nests before giving birth. He thought that this was
ripgut lB. diandrus] brome, soft chess [B. hordeaceus]),because they were greatly disturbed by capture and
wild barley (Hordeum sp.), mouse-tail fescue, alkali confinement shortly before giving birth.
sacaton, and saltgrass; and seeds of annual forbs such as
filaree, peppergrass, common spikeweed (Hemizonia Sexual maturity was attained in as little as 82 days
pungens), and shepherd’s purse (Capsella bursa-after birth. Pregnant female Fresno kangaroo rats have
pastoris) (Culbertson 1946, Koos 1979). Seeds of thebeen taken between February and March and June and
woody and semiwoody shrubs, iodine bush and September (Hoffmann1974). Pregnancies between June
seepweed (Sueda moquinii), also are eaten (Koos 1979).and September might represent second or third litters for
Seeds of woody shrubs, especially saltbushes areadult females, summer breeding by young females born
diligently sought out by Tipton and short-nosed in the spring, or both. Females are probably capable of
kangaroo rats, and also probably are important for Fresnobreeding two or more times per year.
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Breeding probably is initiated in winter after onset of Home range size varies by habitat features, season,
the rainy season. Nothing is known about pair bonds inand sex. Warner (1976) found home ranges to be small
wild populations, but there probably are no lasting male-overall at an average of about 566 square meters (677
female pair bonds formed. Females may breed with moresquare yards) at the Alkali Sink Ecological Reserve.
than one male during a breeding cycle, though typically aWarner’s data may underestimate the typical home range
single male attains dominance for mating purposes withsize based on reports of other kangaroo rats. For
one or more females within his territory, as is true ofexample, in the closely related species, D. merriami, size
closely related kangaroo rat species. Most females bornof home range averaged about 1.65 hectares (16,500
the previous season probably do not give birth until mid-square meters, 4.06 acres) for males and 1.57 hectares
February or early March during years with average or (15,780 square meters, 3.9 acres) for females in a study in
below average rainfall. In captivity, gestation was 32New Mexico (Blair 1943).
days and young were weaned at 21 to 24 days. Average
litter size in captive Fresno kangaroo rats was about two In one study, estimates of population densities varied

(range, one to three) (Culbertson 1946, Eisenberg andfrom about 16.7 to 24.8 Fresno kangaroo rats per hectare

Issac 1963). (6.8 to 10.1 per acre) during a period from February
through December (Hoffmann 1974). Other studies

Young are born in the burrow, probably within a nestestimated densities from 2 to 29.3 Fresno kangaroo rats
of dried, shredded vegetation.    Young remainper hectare (0.8 to 11.9 per acre) at different sites and in
continuously in the burrow until they are fully furred anddifferent seasons (Warner 1976, Koos 1977, 1979).
able tomoveabouteasily. Culbertson (1946) believedHoffmann (1974) believed that competition with
that young Fresno kangaroo rats were not found out oftheHeermann’s kangaroo rat, a larger, more widely-
burrow and foraging for themselves until about 6 weeksdistributed species that uses a broader range of plant
old. This is consistent for estimates for Tipton and short-communities, might be an important factor in elimination
nosed kangaroo rats (D.F. Williams, unpubl, data), of Fresno kangaroo rats from sites impacted heavily by

gazing.
Based on limited information, populations of Fresno

kangaroo rats probably turn over annually with most Behavior and Species Interactions.--Fresno
individuals born in the spring or summer not surviving tokangaroo rats shelter in ground burrows that are dug by
breed the following spring (Hoffmann 1974, Williams etthem or their predecessors. Burrows usually are found in
al. 1993b, D.F. Williams unpubl, data). In the only studyrelatively light, crumbly soils in raised areas. The surface
of Fresno kangaroo rats, Hoffmann (1974) found thatarea covered by the burrow system of individual Fresno
only 2 of 75 marked animals were present on study plotskangaroo rats generally varies from about 2.1 to 3.7
through four trapping periods between 10 February andmeters (7 to 12 feet) on a side. There are usually two to
28 December. Numbers were lowest in April, prior to five burrow entrances that slant gently underground, and
dispersal of spring-born young, and peaked in May. Byone or more holes that open from a vertical shaft.
June, juveniles comprised the majority of the population.Tunnels are about 51 millimeters (2 inches) in diameter
Maximum longevity in natural populations is probablyand extend about 30.5 to 38.1 centimeters (12 to 15
between 3 to 5 years, based on studies of short-nosedinches) below ground. There may be several
kangaroo rats (Williams et al. 1993b). interconnecting tunnels and numerous dead-end side

branches. Nesting material or large food caches have not
Reproductive potential of Fresno kangaroo rats isbeen found in the few burrows that have been excavated

relatively low compared to most rodents. Limiting(Culbertson 1946).
factors on populations are unknown, but availability of
suitable sites for burrows, free from winter flooding, The burrow system is the apparent focus of
probably is a major factor. No specific information is territoriality in San Joaquin kangaroo rats. Except for
available on limitations of food. Likewise, there is noyoung associated with females, each burrow system is
information on the roles of disease and predation in thetypically occupied by a single individual. Culbertson
population dynamics of Fresno kangaroo rats. Under(1946) found that captive Fresno kangaroo rats always
current conditions of small, isolated and potentiallyfought when placed together in a small cage, and
inbred populations, both disease and predation are majorconcluded that individuals were intolerant of each other.
threats. Yet when given sufficient space, individuals in a captive
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breeding colony of short-nosed kangaroo rats were more 4. Reasons for Decline and Threats to Survival
tolerant of others than expected from the typical
behaviors of other species (Eisenberg 1963, Eisenberg Reasons for Decline.~When the Fresno kangaroo

and Isaac 1963). The social relations of Fresno kangaroorat was discovered in 1891, cultivation of its habitat

rats in the wild are unknown, already was threatening the species’ existence (Merriam
1894). By the early 1900s, it was believed to be extinct

Activity Cycles.-- Fresno kangaroo rats are nocturnal (Grinnell 1920), only to be rediscovered in 1933
and active year round. They do not hibernate and cannot(Culbertson 1934). By 1974, known habitat for these
recover unaided from hypothermia. Tappe (1941)animals had been reduced and fragmented into three
reported seeing Tipton kangaroo rats emerge from theirmajor areas, encompassing approximately 5,920
burrows and begin above-ground activities as early ashectares (14,629 acres) in Fresno County, primarily by
seven minutes before sunset in early spring. Otheragricultural developments, urbanization, and
kangaroo rats in the San Joaquin Valley are sometimestransportation infrastructures (Knapp 1975). With the
seen above ground by day in March and April (D.F.exception of the Alkali Sink Ecological Reserve and
Williams unpubl, observ.), but this is considered to be adjacent private land, Hoffman and Chesemore (1982)
rare and isolated deviations from the typical nocturnalreported that only 2,396 hectares (5,920 acres) of
activity. In one study, the peak period of capture of potentially suitable habitat remained in Fresno County.
Fresno kangaroo rats occurred later after dark than that ofOf this total, they considered 2,072 hectares (5,120 acres)
the larger, more aggressive Heermann’s kangaroo ratsto be marginal because of heavy livestock grazing.
(Hoffman 1985). Actual presence of Fresno kangaroo rats was not

confirmed on any of the nine isolated parcels composing
Habitat and Community Associations.--Fresno this total.

kangaroo rats occupy sands and saline sandy soils in
chenopod scrub and annual grassland communities on Threats to SurvivaL--In spring of 1986 a levee on
the Valley floor. Recently they have been found only inthe south side of the San Joaquin River broke, flooding
alkali sink communities between 61 to 91 meters (200 tothe Alkali Sink Ecological Reserve and other important
300 feet) in elevation. Topography is often nearly level,habitat. Water nearly a meter deep covered most of the
consisting of bare alkaline clay-based soils subject toarea for several days.
seasonal inundation and are broken by slightly rising
mounds of more crumbly soils, which often accumulate The Alkali Sink and Kerman Ecological Reserves

around shrubs or grasses. Associated plant specieshave not been actively managed since they were

include seepweed, iodine bush, saltbushes, peppergrass,purchased as habitat for Fresno kangaroo rats and other
filaree, wild oats, and mouse-tail fescue (Culbertsonspecies of the Alkali Sink commfinities. Livestock

1946, Hoffmann 1974, Hoffman and Chesemore 1982).grazing that occurred prior to acquisition by CDFG was
suspended after purchase, and some parcels now have

Within the alkali-sink plant associations, Fresnoheavy growths of herbaceous plants and deep mulch
kangaroo rats probably were the most numerous smallcover. The change in land use from grazing to no grazing
mammal under natural conditions, based on observationsmay have been a factor in the apparent elimination and
of the D. nitratoides population in an alkali sink possible extinction of the Fresno kangaroo rats at the
community in the South Grasslands area of MercedAlkali Sink Ecological Reserve. Yet, conclusive data on
County (Endangered Species Recovery Program unpubl,effects of livestock grazing on habitat quality for Fresno
observ.). As such, they were a keystone species,kangaroo rats is lacking. It is likely that seasonal grazing
providing a major source of food for a variety of at levels considered good range-management have a
predators, including the endangered San Joaquin kit fox.beneficial effect on habitat quality for D. nitratoides.
Their burrows were used extensively by the endangered
blunt-nosed leopard lizard and other reptiles (Culbertson Loss of habitat to cultivation, year-round grazing
1946, Williams 1985). Their seed-caching behaviors(which typically requires supplemental feeding), and
may have been important in the dispersal andconversion of land to other uses continue to diminish the
germination of some plants, and their burrowing andsize and quality of extant, historical habitat. Coupled
digging probably beneficially affected soil structure and with the resulting fragmentation and isolation of habitat,
fertility (Williams 1985). these developments increase the probability of
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extinction, Flooding poses a high risk to protectedState purchased approximately 377 hectares (931.7
habitat in Fresno County because of its proximity to theacres) at a cost of about $1.32 million (J. Gustafson pers.
San Joaquin River and because this land is the same orcomm.). Another 1.3 hectares (3.3 acres) of previously
only slightly higher in elevation than the riverbed. If acultivated land were added later to the Alkali Sink
population of Fresno kangaroo rats still is extant in theEcological Reserve, making its current size 382.4
area, another break in the river levee could cause itshectares (945 acres). Acquisitions to date include
extinction. Other potential threats are the illegal use ofapproximately 85 percent of the designated 347 hectares
rodenticides, competition with Heermann’s kangaroo(857 acres) of critical habitat for the Fresno kangaroo rat.
rats, and disease and predation, any of which couldRemaining critical habitat outside of the Alkali Sink
eliminate small, isolated populations (Williams andEcological Reserve encompasses approximately 16.2
Germano 1993). hectares (40 acres) in three separate parcels under private

ownership in NE 1/4 NW 1/4 of Sec. 12, and 25 hectares
5. Conservation Efforts (61.8 acres) in two separate privately owned parcels and

approximately 9.3 hectares (23 acres) of State-owned
The Fresno kangaroo rat was listed by the State oflands in adjacent TI4S, R15E, Sec. 11. This latter State

California as Rare on June 27, 1971 (Title 14, Calif.parcel is a portion ofthe Mendota Wildlife Area, whichis
Admin. Code, Sec. 670.5). It was subsequently changedprincipally wetland waterfowl habitat subject to regular
by the State to Endangered status on October 2, 1980flooding.
(Title 14, Calif. Admin. Code, Sec. 670.5). The Fresno
kangaroo rat w~ts designated as a federally-listed The CDFG developed a draft management plan for
endangered species on 30 January 1985 (Table l;the Alkali Sink Ecological Reserve in1984 (finalized in
USFWS 1985b). 1990) (CDFG in litt. 1984). Management objectives

were to be the protection of native alkali sink
Accompanying the listing of the Fresno kangaroo ratcommunities and the Reserve’s listed biota. Measures

as endangered was the designation of 347 hectares (857addressed in this draft plan included controlling grazing,
acres) as critical habitat. In 1985, when it was designatedfencing of reserve boundaries, encouraging maintenance
as critical habitat, 9.3 hectares (23 acres) were a smallof native species, restricting collecting and hunting, and
part of the 4,343-hectare (10,732-acre) Mendota Wildlifeprecluding any development.
Area, and 296 hectares (732 acres) comprised the
contiguous Alkali Sink Ecological Reserve, both State- Williams reported in 1989 (in litt.) that management
owned andmanaged. The remaining41.3 hectares(102objectives for the Reserve had not been met and
acres) of critical habitat were in five privately-owned significant harm to the population had occurred.
parcels (Figure 44). Critical habitat is defined as specific
areas within and outside the geographic area occupied by USFWS prepared aLand Protection Plan for securing
a species at the time of Federal listing on which are foundhabitat for Fresno kangaroo rats through conservation
those physical or biological features (I) essential to theeasement or purchase (USFWS 1985b). The Land
conservation of the species and (II) which may require Protection Plan specified protection of 1,066 hectares
special management considerations or protection. (2,635 acres) of lands contiguous to critical habitat for

Fresno kangaroo rats, along the northern border of the
Concern centering around the continued loss ofAlkali Sink Ecological Reserve. This plan was never

extant natural communities within the geographic rangeimplemented.
of the Fresno kangaroo rat precipitated State listing and
subsequent studies on the life history, distribution, and In 1988, additional inventory work was undertaken
threats to remaining populations (Hoffmann 1974,for Fresno kangaroo rats on natural lands in Merced,
Knapp 1975, Koos 1977, Hoffmann and ChesemoreMadera, and Fresno Counties. Additional sites in the
1982). The State Wildlife Conservation Board beganSouth Grasslands Waterfowl Management Area of
acquiring habitatin 1978 inthe vicinity of WhitesbridgeMerced County were found to be inhabited by this
Road (Fresno County) for establishment of the Alkalispecies, but its subspecific classification is uncertain.
Sink Ecological Reserve. The primary purpose of theseLack of access to private lands hampered thorough
acquisitions was protection of State-listed species andinventories elsewhere, but no Fresno kangaroo rats were
alkali sink communities. Between 1978 and 1985, thefound on any parcels in Fresno County that had extant
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~ =Alkali Sink Ecolo Reserve

endota Wildlife Area

~ Locatlon_~

[] Critical habitat for the Fresno Kangaroo Rat 1 Inch = 1 Mile

[] Alkali Sink Ecological Reserve
[] Mendota Wildlife Area -

Figure 44. Designated critical habitat for the Fresno kangaroo rat.
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populations in the 1970s and early 1980s. Attempts totaxonomically inseparable from Fresno kangaroo rats
locate Fresno kangaroo rats continued periodically in(Williams and Kelly in litt. 1994b, 1994c).
1989, 1990, and 1991 without success (D.F. Williams
unpubl, data). U.S. Environmental Protection Agency County

bulletins governing use of rodenticides have greatly
In the Biological Opinion for the Friant Division reduced the risk of significant mortality to Fresno

Water Contract Renewals, habitat for the Fresno kangaroo rat populations by State and county rodent-
kangaroo rat was ranked highest in priority for protectioncontrol activities. The California Environmental
by the Bureau of Reclamation (USFWS in litt. 1991).Protection Agency, California Department of Food and
Before that could be accomplished, however, extantAgriculture, county agricultural departments, CDFG,
populations had to be located. Attempts to identify andand the U.S. Environmental Protection Agency
inventory all potential habitat for Fresno kangaroo ratscollaborated with the Service in the development of
within their historical range, began in September 1992County Bulletins that both are efficacious and acceptable
and are continuing today. This effort was successful into land owners (R.A. Marovich pers. comm.).
finding only a single Fresno kangaroo rat, a male, on land
already in State ownership. The Bureau of Reclamation 6. Recovery Strategy
also has funded a study of the population genetics and
taxonomy of San Joaquin kangaroo rats. Principal Several pressing issues must be attended to now

objectives are to determine the range-wide geneticconcerning recovery of the Fresno kangaroo rat.

structure of the species and the degrees of differentiationAnswering the questions these issues pose is an integral

of the various fragmented populations (Patton in litt.first step in addressing recovery:

1994). This work still is in progress.
1. The genetic relationships among extant isolated

The Endangered Species Recovery Program continued and scattered populations of San Joaquin

the search for extant populations of Fresno kangaroo rats kangaroo rats.

and initiated management studies of kangaroo rats on the
2. Location and size of any extant Fresno kangarooKerman and Alkali Sink Ecological Reserves. Because

rat populations.there apparently are no extant populations on these
reserves, the initial objectives are to measure population 3. How to manage natural lands to enhance habitatsizes of Heermann’s kangaroo rats and vegetation for Fresnokangaroorats.
characteristics on four plots, two on each Reserve. If
future funds are provided, grazing could be initiated in The second step to recovery involves instituting
future years and vegetation and population responses ofactions dictated by resolution of these issues, such as
Heermann’s kangaroo rats measured. The goal would berestoring and protecting of habitat, possibly translocating
to find a vegetation management regime that reducespopulations, and continuing management studies and
populations of Heermann’s kangaroo rats. Populationpopulation monitoring. The consolidation and protection
responses to both grazing and burning are being tested inof sufficient habitat for Fresno kangaroo rats to maintain
habitat for a small population of D. nitratoides on a viable population cannot await the resolution of all
Lemoore Naval Air Station, funded by the Navy and these issues, though. There already is historicalhabitatin
conducted by the Endangered Species Recoverypublic ownership, though it is not sufficiently protected
Program. Additional population and vegetationfrom catastrophes, such as flooding, nor appropriately
management studies on Pixley National Wildlife Refuge,monitored and managed for Fresno kangaroo rats. But,
directed at determining appropriate habitat managementeven with optimal habitat management, these parcels
for Tipton kangaroo rats, are expected to provide someappear to be too small and vulnerable to both flooding
information needed to manage habitat for Fresnoand other catastrophes to provide the only refuges for the
kangaroo rats. This strategy assumes that Fresnospecies. Thus, protection of the large block of natural
kangaroo rats will be available for translocation to theland north of and between the Alkali Sink Ecological
Alkali Sink and Kerman Ecological Reserves. This will Reserve and the San Joaquin River and even larger
require that a population be located or that one or more ofblocks elsewhere is needed.
the extant populations peripheral to the historical range
of the Fresno kangaroo rat prove to be genetically and The largest existing block of natural land that was

104

C--05461 4
(3-054614



Recovery Plan for Upland Species of the San Joaquin Valtey

historical habitat for Fresno kangaroo rats is located inissues, including protection from flooding, are resolved,
western Madera County (Williams 1990). Approximately these have lower priority. Reducing the accumulation of
12,000 hectares (30,000 acres) are located in contiguousmulch and ground cover of weedy grasses has priority
parcels. Fresno kangaroo rats still possibly exist on someover other management issues on these reserves.
part of this property, but access was given to EndangeredRestoration to optimal conditions at the Kerman Reserve
Species Recovery Program to survey only two parcelsfor Fresno kangaroo rats may also require establishment
comprising less than 10 percent of the total. Fresnoofsaltbushes and other shrubs.
kangaroo rats were not located on either parcel, though
blunt-nosed leopard lizards, San Joaquin kit foxes, and Size of occupied habitat areas for recovery ideally
palmate-bracted bird’s beak were seen or known from theshould be several thousand acres each, but no existing or
sites or general area (Williams 1990, D.F. Williamspotential habitat area comes near to the minimum
unpubl, data). Because this area provides the highestdesirable size. Therefore, criteria are scaled to size of
potential for containing an extant population of Fresnoexisting and potential habitat areas. With habitat
kangaroo rats, and also is an important element in themanagement, these parcels should be adequate to support
recovery of palmate-bracted bird’s beak and blunt-nosedpopulations. Three separate populations reduce the risk
leopard lizards, protection and management of parcelsof extinction by environmental catastrophes, and
there is considered of greater importance than elsewhereconsiderably enhance the prospects of recovery. A larger
on parcels that are not known to be currently occupied, number of separate populations is possible, but obtaining

more than four large populations on public lands
The population of San Joaquin kangaroo rats atprobably is not very practical given the amount and

Lemoore Naval Air Station is the only one in publicdistribution of natural lands within the historic range of
ownership in Kings County, and is endangeredthe species.
regardless of its taxonomic identity as the Fresno or
Tipton kangaroo rat. Though the Navy has instituted Recovery Actions.--Recognizing that genetic and
habitat management studies on the parcel, it is too smalltaxonomic studies (Patton in litt. 1994, J.L. Patton pers.
to supportaviablepopulationindefinitely. The occupiedcomm.) and habitat surveys already are in progress,
site was formerly farmed, but then was retired to provide critical recovery actions needed now are:
a motorcross track for Navy personnel. Kangaroo rats
probably colonized the site by dispersing from the I. Complete the studies on relationships and

taxonomic identity of isolated populations offormerly-occupied land around a nearby runway.
Restoration and enhancement of habitat next to the San Joaquin kangaroo rats.

runway is not an option because this could attract birds
and increase the probability of planes striking birds. 2. Intensify and continue ’efforts to locate

Expansion of the existing habitat area by retiring land populations of Fresno kangaroo rats within the
historical range of the species. Ifa population isnext to the motorcross site and managing it appropriately

is important to maintaining the kangaroo rat population, found, captive breeding should be considered as

Because the land is owned by the U.S. Government and a recovery option depending on the size of the

is part of the air station, acquisition would not be needed, population.

and the loss of revenue from the agricultural lease would
3. Continue and increase habitat managementbe small compared to the cost of protecting habitat studies.elsewhere. The amount of land needed cannot be

calculated precisely now, but the initial addition of 32 to 4. Restore additional habitat for D. nitratoides at
65 hectares (80 to 160 acres) to the 38 hectares (97 acres) Lemoore Naval Air Station.
of existing habitat would provide space and habitat for an
expanding population. The sooner this is accomplished, 5. Protect natural land between the Alkali Sink
the greater the chances that the population can be saved. Ecological Reserve and the San Joaquin River

to the north (Sandy Mush Road/South
Restoration of habitat and, if necessary, Grasslands Area).reestablishment of Fresno kangaroo rats on the Alkali

Sink and Kerman Ecological Reserves also are elements 6. Begin discussion and planning for conservation
of the recovery of the species, but until management of natural lands in western Madera County;
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acquire title or easement to appropriate parcelsestablished better-defined boundaries between the two
from willing sellers, subspecies than those of previous researchers. He

concluded that samples from populations northeast and
Recovery actions that also are needed, but aftereast of Bakersfield, and inuplandsaltbushcommunities

critical actions are implemented or completed are: above the southern and eastern borders of the Tulare
Basin floor were characteristic of populations of short-

7. Protect additional habitat for Fresno kangaroonosed kangaroo rats, typified by reference samples from
rats in Kings County, where populations of the the Carrizo Plain, San Luis Obispo County. Hafner’s
species are discovered. Habitat should be in(1979) analyses showed that the subspecies boundary on
blocks of at least 384 hectares (950 acres), the southwest in Kern County nearly coincided with the
preferably larger, with one block no less than California Aqueduct, which is positioned just above the
1,012 hectares (2,500 acres). Valley floor along the edge of the more steeply sloping

foothills in areas that do not flood extensively. The
8. Work with landowners in western Madera natural boundary between these two subspecies on the

County to determine presence or absence of thesouthwest was probably a narrow zone of seasonal and
species there. If a population is found, assesspermanent wetlands around Kern and Buena Vista lakes
translocating populations to public lands inand the Kern River channel that meandered north from
Fresno County. the east edge of the Elk Hills to historical Goose Lake.

Historical barriers between the two subspecies probably9. Restore hiabitat for Fresno kangaroo rats on the were intermittent in some spots. More recent floodAlkali Sink and Kerman Ecological Reserves.
control and diversion of waters from the Kern River forRestoration should include manipulation of the

plant community to favor Fresno kangaroo rats irrigation and other purposes removed these barriers and

over Heermann’skangaroorats. probably allowed for increased genetic exchange
between the two subspecies. Today, the California

10. Reintroduce Fresno kangaroo rats to restoredAqueduct and large expanses of irrigated cropland again
have isolated these populations.and unoccupied habitats on ecological reserves

and newly-protected parcels. Description.--See account of the Fresno kangaroo
11. Monitor all populations and their supportingrat for a general description of the species. On average,

bioiic communities annually for a 10-year adult Tipton kangaroo rats weigh about 35 to 38 grams

period, then at 3-year intervals until recovery is (1.23 to 1.34 ounces), have a head and body length of

achieved, about 100 to 110 millimeters (3.94 to 4.33 inches) and a
tail about 125 to 130 millimeters (4.92 to 5.12 inches) in

12. Manage habitat for Fresno kangaroo rats as length. The Tipton kangaroo rat is larger than the Fresno
needed, kangaroo rat and smaller than the short-nosed kangaroo

rat.

Identification .--See the Fresno kangaroo rat account
J. TIPTON KANGAROO RAT for distinguishing Tipton kangaroo rats from other CO-

(DII"ODOMVS ml’RATOIDES mTP, ATOIDES) occurring species. The Tipton kangaroo rat can be
distinguished from the Fresno kangaroo rat by its larger

1. Description and Taxonomy average measurements: total length for males, 235
millimeters (9.25 inches), for females, 221 millimeters

Taxonoray.--The Tipton kangaroo rat is one of three (8.7 inches); length of hind foot for males 34.7
subspecies of the San Joaquin kangaroo rat. The typemillimeters (1.37 inches), for females, 33.6 millimeters
specimen of the Tipton kangaroo rat was collected from(1.32 inches); mean inflation of the auditory bullae for
Tipton, Tulare County, California, in 1893 (Merriammales, 22.1 millimeters (0.87 inch), for females, 21.8
1894). See account of the Fresno kangaroo rat for amillimeters (0.86 inch) (Hoffmann 1975) (see accounts
discussion of taxonomic history of D. n. nitratoides, of Fresno and short-nosed subspecies for corresponding
Hafner (1979) examined samples of Tipton and short-average measurements).
nosed kangaroo rats, and, using detailed analyses,
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2. Historical and Current Distribution Current occurrences are limited to scattered, isolated
areas clustered west of Tipton, Pixley, and Earlimart,

HistoricalDistribution.--The historical geographic around Pixley National Wildlife Refuge, Allensworth
range of Tipton kangaroo rats (Figure 45) was estimatedEcological Reserve, and Allensworth State Historical
to cover approximately 695,174 hectares (1,716,480Park, Tulare County; between the Kern National
acres) (Williams 1985). Tipton kangaroo rats wereWildlife Refuge, Delano, and in natural lands
distributed within an area on the floor of the Tulare Basin,surrounding Lamont (southeast of Bakersfield), Kern
extending from approximately the southern margins ofCounty; at the Coles Levee Ecosystem Preserve; and
Tulare Lake on the north; eastward and southwardother, scattered units to the south in Kern County (Figure
approximately along the eastern edge of the Valley floor45).
in Tulare and Kern Counties. The southern and western
extent of their range was the foothills of the Tehachapi 3. Life History and Habitat
Mountains (south) and the marshes and open water of
Kern and Buena Vista lakes, and the sloughs and Food and Foraging.--Tipton kangaroo rats eat
channels of the Kern River alluvial fan. Farther north, themostly seeds, with small amounts of green, herbaceous
western boundary was approximately along the Buenavegetation and insects supplementing their diet when
Vista slough of the Kern River channel into Goose Lake.available. Most aspects of food and foraging of Tipton
The approximate line on the northwest is marked by thekangaroo rats are identical to those of Fresno kangaroo
city of Lost Hills, Kern County; Kettleman City, Kings rats. See the account of the Fresno kangaroo rat for more
County; and Westhaven, Fresno County. Prior toinformation.
development of water-diversion and irrigation systems
over the past several decades, this area bounded three Reproduction and Demography.--Little specific
large lakes, Tulare, Kern, and Buena Vista, together with information has been published on reproduction of

marshlands that were unsuitable habitat for kangaroo ratsTipton kangaroo rats. Generally, this aspect of their

(Boolootian 1954, Hoffmann 1974, Hafner 1979,biology is extremely similar to that of the Fresno
Williams et al. 1993a, Williams 1985). kangaroo rat (see that account for details). Five Tipton

kangaroo rats being held in captivity to prevent their
Current Distribution.--By July 1985, the area deathbypermitteddestructionoftheirhabitatseachgave

inhabited had been reduced, primarily by cultivation andbirth to two young (D.J. Germano pers. comm., D.F.
urbanization, to about 25,000 hectares (63,000 acres),Williams unpubl, observ., S. Yoerg pers. comm.).
only about 3.7 percent of the historical acreage.
Additional small parcels not surveyed by Williams Reproduction commences in winter and peaks in late

(1985) have since been found to be inhabited. TiptonMarch and early April (Figure 46). Most females appear
kangaroo rats also have reinhabited several hundred to ato have only a single litter, though some adult females
few thousand acres that were in crop production in 1985have two or more, and females born early in the year also

but have since been retired because of drainage problemsmay breed (Endangered Species Recovery Program
or lack of water, or acquired by State and Federalunpubl, data).
agencies for threatened and endangered species
conservation. Most notable has been a mix of mostly At the Paine Wildflower Preserve south of Kern

agricultural and some natural land on the Kem FanNational Wildlife Refuge, Clarketal. (1982) estimated a

Element, some of which is now within the Kern Water density of 2.6 Tipton kangaroo rats per hectare (1.05 per

Bank Habitat Conservation Plan area. This projectacre) in the "best" habitat above flood level, and 1.5 per
hectare (0.61 per acre) in "poor" habitats subjected toprovides over 4,000 hectares (10,000 acres) of habitat for

threatened and endangered species, though a lesser,flooding and disturbance by past disking of the soil.
Hafner (1979) estimated relative densities of Tiptonunknown amount actually has been naturally recolonized

from adjacent natural land. Offsetting these gains haskangaroo rats at 13 sites representing areas from
throughout the geographic range and most plantbeen the loss of several hundred to a few thousand acres
communities in which Tipton kangaroo rats were knownof habitat that have been developed. Thus, the current

acreage of occupied habitat is unknown, but probablyto occur. Densities ranged from a low of 1 to 2 per
hectare (0.4 to 0.8 per acre) in alkaline and terracedoes not differ much from the 1985 estimate.
grasslands with a sparse cover of seepweed to a high of
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Figure 45. Distributional records for the Tipton kangaroo rat (Dipodomys nitratoides nitratoides).
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loo spoiling seed stores, or causing death from hypothermia
ao or pneumonia-like diseases that have been observed to
ao afflict these animals when placed in a cool, moist
~o environment (Endangered Species Recovery Program

, ~o unpubl, observ.).

~" no Behavior and Species lnteractions.--Tipton
~ kangaroo rats live in ground burrows. Most burrows

30

ao probably are dug by the occupant or a predecessor of the

lo same species. Burrows are typically simple, but may be
unbranched or branched, including interconnecting

o
0~-Jan 07-Feb 07-Mar 04-&or 02-1~a? 30-May 2r-Jun 25-Jul 224~ug l~.Sep tunnels. Most burrows are less than 25 centimeters (10

24-Jan 21-Feb 21-1dar l~-Apr 16-May 13-Jun 11-Jul 0S-Aug 05-SeD
inches) deep (Germano and Rhodehamel 1995). Nothing

Figure 46. Percentage of reproductive female Tipton kangarooelse specific to the behavior of the Tipton subspecies has
rats. Based on weekly censuses at Pixley National Wildlifebeen published (see Fresno kangaroo rat for a general
Refuge (Endangered Species Recovery Program unpubl, data);discussion of behavior and species interactions).
weeks 3 Jan. 1993 to 19 Sep. 1994.

Tipton kangaroo rats are food for a variety of
predators: coyotes, San Joaquin kit foxes, long-tailed
weasels, American badgers, owls, hawks (San Joaquin

about 7 to 9 per hectare (2.8 to 3.6 per acre) in saltbushkangaroo rats infrequently emerge from their burrows
scrub, during daylight; Tappe 1941, Williams ot al. 1993b),

In 1985, surveys through the remaining extant habitat
various species of snakes, and probably others. Except

resulted in estimated densities, based on numbers of
for small, isolated populations, predation is unlikely to
threaten Tipton kangaroo rats. The increasing

burrow systems, ranging from less than 1 per hectare to
50 per hectare (less than 0.4 to 20.2 per acre). Areas

fragmentation of the range of Tipton kangaroo rats,

supporting very 10w densities had few noticeable featureshowever, increases the vulnerability of small populations
to predation.in common. Sites on the eastern perimeter of the

geographic range in terrace grasslands had consistently Habitat and Community Associations.--Tipton
low densities. Areas subjected to prolonged flooding

kangaroo rats are limited to add-land communities
also supported few kangaroo rats.

occupying the Valley floor of the T,ulare Basin in level or

At Pixley National Wildlife Refuge on two plots,
density estimates in June 1991 during drought were 3.0 to
3.8 Tipton kangaroo rats per hectare ( 1.2 to 1.5 per acre).
After the end of a 5.5 year drought in April 1991, a ~. ~ -,- D.ttff.rartoKles -,,- D. lleermarltti
population irruption occurred, and peaked in January
1993. Subsequently, density declined from the high of
88.2 per hectare (35.7 per acre) in January 1993 to a low    ~~o.275

of 1.1 per hectare (0.45 per acre) in April 1995. The
shape of this population decline is illustrated by the
number of Tipton kangaroo rats known to be alive each
month in Figure 47 (Endangered Species Recovery=    z ~
Program unpubl, data). During the decline, annual
rainfall was greater than average and little or no livestock
grazing occurred in the pasture where the plot was o .............................
located. Kangaroo rats could not use their usual defenses
of speed and alertness, adaptations for habitats with
sparse, low vegetation, and many may have been takenFigure 47. Number of Tipton kangaroo rats known to be alive
by predators. High rainfall also may have caused deatheach month. Endangered Species Recovery Program data are
from water penetrating burrows and drowning occupants,for plot at Pixley National Wildlife Refuge.
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nearly level terrain. They occupy alluvial fan andalkaline, sandy-loam, loam, and clay-loam soils of
floodplain soils ranging from fine sands to clay-sizedportions of the eastern margins of their geographic range,
particles with high salinity. Historically, populationssupporting terrace grasslands. This may relate to how
apparently were most numerous and persistent incrumbly the soils are, the type of plant communities they
Relictual Interior Dune Grassland and Sierra-Tehachapisupport, or both (Williams 1985).
Saltbush Scrub communities. Today, much of the
occupied remnants of their range have one or more At Pixley National Wildlife Refuge, Tipton kangaroo
species of sparsely scattered woody shrubs and a groundrats are the most numerous small mammal. They
cover of mostly introduced and native annual grasses anddominate grazed annual grassland on the refuge, where
forbs. Woody shrubs commonly associated with Tiptonthey typically outnumber Heermann’s kangaroo rats, the
kangaroo rats are: spiny and common saltbushes,second most numerous species. Other common, small
arrowscale (Atriplex phyllostegia), quailbush (Atriplex mammalian associates are San Joaquin pocket mice and
lentiformis), iodine bush, pale-leaf goldenbush, anddeer mice (Williams and Germano 1991, D.F. Williams
honey mesquite (Prosopis glandulosa var. torreyana). A unpubl, data). Other common, mammalian associates
conspicuous semiwoody species is seepweed (Williamsinclude San Joaquin kit foxes, coyotes, American
1985). badgers, California black-tailed hares, California ground

squLrrels, harvest mice, and house mice.
Important existing communities for Tipton kangaroo

rats are iodine bush shrubland (Valley Sink Scrub) and 4. Reasons for Decline and Threats to Survival
Valley Salthush Scrub (Griggs et al. 1992). Winter rains
and runoff from the surrounding mountain ranges (Sierra Reasons for Decline.--The principle reason for the

Nevada to the east, Tehachapi Mountains to the south,decline of Tipton kangaroo rats was the loss of habitat

and Temblor Range to the west) flood much of these low-due to agricultural conversion. Agriculture followed the
lying communities occupied by Tipton kangaroo rats.gold rush of the 1850s, first developing on the nonsaline
Areas with standing water during portions of winter and soils of the alluvial flood plains and forests of the eastern

spring (vernal pools) become alkaline playas when theValley. This probably only had a minor impact to habitat

water has evaporated allowing Tipton kangaroo rats tofor Tipton kangaroo rats. The later construction of dams
recolonize these areas even though alkaline water liesand canals produced a dependable supply of water for the

close to the surface of the soil, year around. PresumablyValley. This in turn allowed the cultivation of the
during flooding, individuals are either drowned oralkaline soils of the saltbush and valley sink scrub and
captured by predators after being forced from theirrelictual dune communities, and was principally

burrows, or escape to higher ground (Williams 1985). responsible for the decline and endangerment of the
Tipton kangaroo rat.

Although Tipton kangaroo rats occur in terrace
grasslands devoid of woody shrubs, sparse-to-moderate As recently as the early 1970s, just after the

shrub cover is associated with populations of highcompletion of the Central Valley and State Water

density. Typically, however, burrow systems are locatedProjects, only about 1.4 million hectares (3.5 million
in open areas; only in areas of dense shrub cover areacres) in the San Joaquin Valley were in irrigated
burrows usually located beneath shrubs. Terrain notcultivation--most of the total was in the San Joaquin
subject to flooding is important for permanent occupancyBasin (approximately the northern half of the Valley).

by Tipton kangaroo rats. By 1978, however, only about 195,000 hectares (370,000
acres) out of a total of about 3.4 million hectares (8.5

Burrows of Tipton kangaroo rats are commonly million acres) on the San Joaquin Valley floor remained
located in slightly elevated mounds, the berms of roadsas non-developed land (Williams 1985).
(where placed above ground level), canal embankments,
railroad beds, and bases of shrubs and fences where An aerial survey conducted in late 1983, together
windblown soils accumulate above the level ofwith selected ground inspections and other sources of
surrounding terrain. Soft soils, such as fine sands andinformation provided an estimate of 44,562 hectares
sandy loams, and powdery soils of finer texture and of(110,031 acres) of undeveloped land out of a total of
higher salinity are generally associated with greater1,035,296 hectares (2,556,288 acres) on the floor of the
densities of Tipton kangaroo rats than are less saline andTulare Basin (Werschkull et al. 1984). Ignoring minor
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differences between the boundaries of the 1983 surveyhabitat for Tipton kangaroo rats have resulted in
and the investigations by Williams (1985), only aboutpreservation of portions of key areas in the Allensworth
30,549 hectares (75,430 acres) were undeveloped in JuneEcological Reserve, Semitropic Ridge, Kern Fan areas,
1985. Remaining natural lands represented the leastand more scattered parcels elsewhere (Table 2).
desirable for development in the basin.

Habitat management studies on Pixley National
The use of rodenticides to control California groundWildlife Refuge, which provides some of the best

squirrels probably contributed to the decline orremaining habitat forTipton kangaroo rats, were initiated
elimination of small populations of Tipton kangaroo rats,in 1991 (Williams and Germano 1991), and expanded in
isolated and surrounded by agricultural land. Urban and1992 (Engler and Chapin 1993). The CDFG also has
industrial developmentandpetroleumextraction all havebegun to census its properties and investigate habitat
contributed to habitat destruction, though not on a scalemanagement in the Allensworth Ecological Reserve
comparable to agricultural development (Williams(Potter 1993). The Bureau of Reclamation and USFWS
1985). have supported a study of population ecology of Tipton

kangaroo rats at Pixley National Wildlife Refuge by the
Threats to Survival.--Current threats of habitat Endangered Species Recovery Program since December

destruction or modifications rendering areas unsuitable1992 (Endangered Species Recovery Program unpubl.
for Tipton kangaroo rats come from industrial andinformation). CDFG also has recently instituted habitat
agriculturally-related developments, cultivation, themanagement investigations and experimentation on part
formation of heavy thatch by exotic grasses, andof Allensworth Ecological Reserve (M. Potter and G.
urbanization, and secondarily from flooding. NearlyPresley pers. comm.).
every parcel of land in private ownership that is currently
inhabited by Tipton kangaroo rats is surrounded by U.S. Environmental Protection Agency County
cultivated fields or urbanized land where these animalsbulletins governing use of rodenticides have greatly
cannot live. Nearly all remaining natural land is of poorreduced the risk of significant mortality to Tipton
agricultural potential, having saline soils and high waterkangaroo rat populations by State and county rodent-
tables, and more than half is subject to winter floodingcontrol activities. The California Environmental
(Williams 1985). Protection Agency, California Department of Food and

Agriculture, county agricultural departments, CDFG,
Because of the large amount of salts in soils on theand the U.S. Environmental Protection Agency

Tulare Basin floor, lack of natural drainage to the ocean,collaborated with the Service in the development of
and the desert climate, build up of salts in the soil andCounty Bulletins that both are efficacious and acceptable
saline-saturated fields threatens agriculture over largeto land owners (R.A. Marovich pers. comm.).
areas (San Joaquin Valley Interagency Drainage
Program 1990). Most of the remaining habitat of Tipton 6. Recovery Strategy
kangaroo rats is in areas that are already flooded
periodically. Several parcels with extant natural lands in The major issues in recovering the Tipton kangaroo
the 1970s now have private evaporation ponds into whichrat are habitat management and protection of blocks of
salt-laden drain waters are being diverted. Unless othertheir natural or restored habitat to maintain viable
solutions are found for drainage problems, including landpopulations. The species’ populations periodically irrupt
retirement, more habitat for Tipton kangaroo ratsto high levels and decline rapidly, often going extinct
probably will be lost to this purpose (Williams 1985). locally. Local extinctions or near extinctions may be

caused by long-term drought, excessive amounts of
precipitation, flooding, and perhaps other, less well

5. Conservation Efforts known factors. When large expanses of connected
habitat existed, local extinction was not a great problem

In addition to being federally-listed as endangered inbecause some surviving populations eventually irrupted
1988 (USFWS 1988), the Tipton kangaroo rat was listedand individuals recolonized areas where they had been
by the State of California as Endangered in 1989 (Tableeliminated. Contributing to this pattern of population
1; Williams and Kilburn 1992). Mitigation actions anddynamics is competition with Heermann’s kangaroo rats,
compensation funds to purchase natural lands providingwhich are much larger, more general in their habitat
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requirements, and more successful in maintainingand the isolated blocks in the southern end of the Valley.
populations in a fragmented landscape. At times whenInstead, by protection of additional natural land and
the environment is poorly suited to Tipton kangaroo rats,restoration of contiguous agricultural land with drainage
competition with Heermann’s kangaroo rats may causeproblems, sufficient habitat in three areas can be
elimination of the former. Because of the fragmentationprotected economically: the Kern Fan area; the Pixley
and isolation of remaining habitat, when these naturalNational Wildlife Refuge-Allensworth Natural Area,
processes ensue, local extinction without opportunity forand the Kern National Wildlife Refuge-Semitropic
later recolonization results. This process already has runRidge area.
or nearly run its course with Fresno kangaroo rats. There
are several blocks of habitat for Fresno kangaroo rats left, Recovery Actions.--Needed recovery actions are:
ranging from about 16.2 hectares (40 acres) to several
from about 259 to 2,023 hectares (640 to 5,000 acres), 1. Expand, coordinate, and continue habitat

and one of about 12,141 hectares (30,000 acres), yet none management studies of Tipton kangaroo rats at

are known to harbor Fresno kangaroo rats. Because the sites representing the range of existing habitat

decline and fragmentation of Tipton kangaroo rat habitat conditions for the species.

has occurred much more recently, probably a similar fate
2. Initiate studies of competition between Tiptonawaits it unless there is management intervention, and

and Heermann’s kangaroo rats, focusingconservation lands for this species are sufficiently large
and diverse to reduce or eliminate the adverse effects of primarily on how different habitat management

some environmental processes. Thus, the two key prescriptions affect the population dynamics of
the two species at sites of coexistence.elements of a recovery strategy for Tipton kangaroo rats

are: 3. Design and implement a range-wide population

1. Determining how to manage natural lands to monitoring program that measures population
¯ and environmental fluctuations at sitesenhance habitat for Tipton kangaroo rats that

lessens the frequency and severity of population representative of the range of natural land sizes
and habitat conditions for the species.crashes and negative impact of competition with

Heermann’s kangaroo rats. 4. Inventory and assess existing natural land and

2. Consolidating and protecting blocks of suitable drainage-problem parcels contiguous to and
near existing protected natural lands andhabitat for Tipton kangaroo rats to minimize the

effects of random catastrophic events (e.g., develop a protection plan that ranks parcels that

drought, flooding, fire) on their populations, may be available according to their size and
potential for supporting Tipton kangaroo rats,

These blocks should be of several thousand acres with the objective ofconnectingandexpanding:
each with a core of at least 2,000 hectares (about 5,000

a. Pixley National Wildlife Refuge and theacres) of high quality habitat that is not subject to
scattered parcels of the Allensworthperiodic flooding from overflowing streams or sheet

flooding from torrential rain. They should provide Ecological Reserve;

topographic diversity and diversity of plant communities,
b. Kern National Wildlife Refuge and theThe vegetation should be actively managed by an

scattered parcels of the Semitropic Ridgeappropriate level of livestock grazing to prevent
conservation lands;excessive accumulation of mulch and growing plants

until such time as optimum management conditions are c. Kern River alluvial fan area including the
determined by scientific research.                                  Kern Fan Element, Cole’s Levee

Ecosystem Preserve, and other mitigationThe existing configuration of the natural land-
developed land mosaic is such that it is impractical and parcels.

too expensive to propose reconnecting the large blocks of d. Additional lands which after inventory
land in Tulare and northern Kern and southern Kings and assessment are identified as important
Counties with the lands on the western edge of the Valley to the two key elements of the recovery
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strategy for Tipton kangaroo rats. ounces), and adult females weigh between 20.6 and 29.3
grams (0.8 to 1.2 ounces) (Uptain et al. 1985). Males are

5. Develop and implement research on restorationdistinguished from females by their enlarged postanal
of habitat for Tipton kangaroo rats, including scales, femoral pores (visible pores on the underside of
cost-effective mechanisms to protect both the thigh), temporal and mandibular muscles (muscles on
natural and restored habitat from flooding, the skull that close the jaws), and tail base (Montanucci

1965).
6. Restore habitat on retired agricultural lands as

needed. Although blunt-nosed leopard lizards are darker than
other leopard lizards, they exhibit tremendous variation
in color and pattern on the back (Tanner and Banta 1963,
Montanucci 1965, 1970). Background color ranges fromK. BLUNT-NosED LEOPARD Lxzago yellowish or light gray-brown to dark brown depending

(GAMBELIA SILA) on the surrounding soil color and vegetation association

1. Description and Taxonomy (Smith 1946, Montanucci 1965, 1970, Stebbins 1985).
The under surface is uniformly white.

Taxonomy.--The blunt-nosed leopard lizard was
described and named by Stejneger (1890) as Crotaphytus The color pattern on the back consists of longitudinal

rows of dark spots interrupted by a series of from 7 to 10silus, from a specimen collected in Fresno, California.
Cope (1900), however, considered the blunt-nosedwhite, cream-colored, or yellow transverse bands. In the

blunt-nosed leopard lizard, the cross bands are muchleopard lizard to be a subspecies of the long-nosedbroader and more distinct than in other leopard lizardsleopard lizard (C. wislizenii), and listed it as C. w. silus.
and extend from the lateral folds on each side to theUnder this arrangement, leopard lizards and collared

lizards were placed in the same genus. Smith (1946)middle ofthe back, where they meet or alternate along the
midline of the back. With increasing age the cross bandsseparated the collared from the leopard lizards, placing

the latter in the genus Gambelia. The bases for separationmay fade and the spots may become smaller and more

were differences in head shape, presence or absence ofnumerous, particularly in males (Montanucci 1967,
Smith 1946). Similarly colored bands or rows ofgular (throat area) folds, and differences in bony plates
transverse spots produce a banded appearance to the tailon the head. The subspecific status of G. w. silus was
(Smith 1946). Juveniles have blood-red spots on the backretained by Smith (1946). This generic split was not
that darken with age, becoming brown when sexualuniversally agreed upon and the status, both generic and

specific, of the lizards remained controversial untilmaturity is reached, although a few adults retain reddish
centers to the spots (Montanucci 1967).Montanucci (1970) presented a solid argument for

specific status based upon the study of hybrids between
the long-nosed and blunt-nosed leopard lizards.
Montanucci et al. (1975) again separated Gambelia from
Crotaphytus, resulting in the name Gambelia silus
(Jennings 1987). Frost and Collins (1988), Collins
(1990), and Germano and Williams (1993) used the
spelling sila to properly agree in gender with the genus
Garnbelia.

Description .--The blunt-nosed leopard lizard (Figure
48) is a relatively large lizard of the family Iguanidae,
with a long, regenerative tail; long, powerful hind limbs;
and a short, blunt snout (Smith 1946, Stebbins 1985).
Adult males are larger than adult females, ranging in size
from 87 to 120 millimeters (3.4 to 4.7 inches) snout-vent
length (Tollestrup 1982). From snout to vent, females areFigure 48. Illustration of a blunt-nosed leopard lizard.
86 to 111 millimeters long (3.4 to 4.4 inches). AdultDrawing by Kristina Bocchini (© by CSU Stanislaus
males weigh between 31.8 and 37.4 grams (1.3 to 1.5Foundation).
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Except for the throat, undersides are uniformly white Current Distribution .--Although the blunt-nosed
to yellow in immature lizards and prenuptial females,leopard lizard has been listed as endangered for 30 years,
Nuptial females have bright red-orange markings on thethere has never been a comprehensive survey of its entire
sides of the head and body and the undersides of thehistorical range. The currently known occupied range of
thighs and tail. This color fades to pink or light orange bythe blunt-nosed leopard lizard is in scattered parcels of
late July. Males in many populations develop a nuptialundeveloped land on the Valley floor, and in the foothills
color during the breeding season that spreads over theof the Coast Range. Surveys in the northern part of the
entire undersides of the body and limbs. This salmon toSan Joaquin Valley documented the occurrence of the
bright rusty-red color may be maintained indefinitelyblunt-nosed leopard lizard in the Firebaugh and Madera
(Montanucci 1965). Essential Habitat Areas (Williams 1990). Essential

Habitat Areas were defined in previous recovery plan
ldentification.--The blunt-nosed leopard lizard can editions for this species as undeveloped wildlands

be distinguished from the long-nosed leopard lizard by itscontaining suitable habitat for the blunt-nosed leopard
color pattern, truncated snout, and short, broad triangularlizard and essential to the continued survival of the
head (Stejneger 1890, Smith 1946). The blunt-nosedspecies (USFWS 1980a, in litt. 1985).
leopard lizard has dark blotches on the throat instead of
parallel streaksofthelong-nosedleopardlizard. Other In the southern San Joaquin Valley, extant
distinguishing characteristics are a significantly smallerpopulations are known to occur on the Pixley National
number of maxillary and premaxillary teeth (this may beWildlife Refuge, Liberty Farms, Allensworth, Kern
directly related to ’the shortened snout) and a smallerNational Wildlife Refuge, Antelope Plain, Buttonwillow,
variation in the number of femoral pores (Smith 1946).Elk Hills, and Tupman Essential Habitat Areas, on the
In general, blunt-nosed leopard lizards can beCarrizo and Elkhorn Plains, north of Bakersfield around
distinguished from all other leopard lizards by theirPoso Creek, and in western Kern County in the area
retention into adulthood of the primitive color patternaround the towns of Maricopa, McKittrick, and Taft
shared by all young leopard lizards (absence of(Byme 1987, R.L. Anderson pers. comm.,L.K. Spiegel
ornamentation around the dorsal spots; retention of wide,pers. comm.). Personal observations by D.J. Gemano
distinct cross bands; presence of gular blotches; andhave been made at the Kern Front oil field, at the base of
fewer spots arranged in longitudinal rows) (Smith 1946,the Tehachapi Mountains on Tejon Ranch, and just west
Montanucci 1970). of the California Aqueduct on the Tejon and San Emizdio

Ranches (D.J. Gemano, pers. comm.). Remaining
2. Historical and Current Distribution undeveloped lands farther north that support blunt-nosed

leopard lizard populations include the Ciervo, Tumey,
Historical Distribution.--The blunt-nosed leopard and Panoche Hills, Anticline Ridge, Pleasant Valley, and

lizard is endemic to the San Joaquin Valley of centralthe Lone Tree, Sandy Mush Road, Whitesbridge, Horse
California (Stejneger 1893, Smith 1946, MontanucciPasture, and Kettleman Hills Essential Habitat Areas
1965, 1970, Tollestrup 1979a). Although the boundaries(CDFG 1985; Figure 47). The species is presumed to be
of its original distribution are uncertain, blunt-nosedpresent still in the upper Cuyama Valley, though no
leopard lizards probably occurred from Stanislausrecent inventory is known for that area.
County in the north, southward to the Tehachapi
Mountains in Kern County (Figure 49). Except where 3. Life History and Habitat
their range extends into the Carrizo Plain and Cuyama
Valley west of the southwestern end of the San Joaquin Food and Foraging.mBlunt-nosed leopard lizards
Valley, the foothills of the Sierra Nevada and Coastfeed primarily on insects (mostly grasshoppers, crickets,
Range Mountains, respectively, define the eastern andand moths) and other lizards, although some plant
western boundaries of its distribution. The blunt-nosedmaterial is rarely eaten or, perhaps, unintentionally
leopard lizard is not found above 800 meters (2,600 feet)consumed with animal prey. They appear to feed
in elevation (Montanucci 1970). The blunt-nosedopportunistically on animals, eating whatever is
leopard lizard hybridizes with the long-nosed leopardavailable in the size range they can overcome and
lizard where their ranges meet in Ballinger Canyon andswallow. Which lizards are eaten is largely determined
others (Santa Barbara and Ventura Counties) in theby the size and behavior of the prey. Lizard species taken
Cuyama River watershed (Montanucci 1970, Le Fevre in as prey include: side-blotched lizards (Uta stansburiana),
litt. 1976).
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Figure 49. Distributional records for the blunt-nosed leopard lizard (Gambelia sila).
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coast homedlizards (Phrynosomacoronatum), California through the activity season as young are added to the
whiptails (Cnemidophorus tigris), and spiny lizardspopulation only in August or later and entry into
(Sceloporus spp.). Young of its own species also are dormancy and differential mortality affects the
eaten (Montanucci 1965, Kato et al. 1987a, Germano andproportions in age groups above ground. Data based
Williams 1994a). Because they have similar diets,upon surface activity do not give an accurate estimate of
interspecific competition probably occurs between thethe population age structure because the adults cease
blunt-nosed leopard lizard and California whiptailactivity above ground from about 4 weeks before to about
(Montanucci 1965, Tollestrup 1979b). the same time as the eggs hatch. The best estimate of the

relative proportions of adults and subadults (animals
Reproduction andDeraography.--Breeding activity hatched the previous summer) may be made from data

begins within a month of emergence from dormancy andgathered in May because both groups are active on the
lasts from the end ofApril through the beginning ofJune,surface then. In May the proportions were 85 percent
and in some years to near the end of June. During thisadults and 15 percent subadults (Montanucci 1965).
period, and for a month or more afterward, the adultsMontanucci (1965) believed that data gathered in August
often are seen in pairs and frequently occupy the samefor subadults and hatchlings yielded the best estimate of
burrow systems (Montanucci 1965, Germano andtheir proportions because both groups were active. His
Williams 1994b). Male territories may overlap those ofdata were about 2:1 hatchlings to subadults. Combining
several females, and a given male may mate with severalthese numbers, the population consisted of about 67
females. Copulation may occur as late as Junepercent adults, 11 percent subadults, and 22 percent
(Montanucci 1965). hatchlings. The age structure of a population on Pixley

National Wildlife Refuge consisted of 62 percent adults,
Two to six eggs averaging 15.6 by 25.8 millimeters27 percent subadults, and 11 percent hatchlings in 1984

(0.6 by 1.0 inch) are laid in June and July, and their(Uptain et al. 1985).
numbers are correlated with the size of the female
(Montanucci 1967). Under adverse conditions, egg- Age structure of adults during a 7-year period on the
laying may be delayed l or 2 months or reproduction mayElkhorn Plain (Williams et al. 1993a, Endangered
not occur at all (Montanucci 1965, Tollestrup 1979b,Species Recovery Program unpubl, data), was determined
1982, Germano et al. 1994). Eggs are laid in a chamberin 1995; percentages of 2, 3, 4, and 5 year-oldmales were
either excavated specifically for a nest or already existing69.5, 21,6.5, and 2, respectively. Percentages of females
within the burrow system (Montanucci 1965, 1967).2, 3, and 4 years old were 70, 22, and 7.5; none were
Females typically produce only one clutch of eggs perrecaptured older than 4 years. Parker and Pianka (1976)
year, but some may produce three or more undermade estimates for the long-nosed leopard lizard based
favorable environmental conditions (Montanucci 1967,on their data for a Utah population, which are consistent
USFWS 1985a, Germano and Williams 1992, Williamswith the age structure and reproductive situation
et al. 1993b). After about 2 months of incubation, youngdescribed for the blunt-nosed leopard lizard. Maximum
hatch from July through early August, rarely tolongevity would thus be 8 to 9 years with an annual
September, and range in size from 42 to 48 millimeterssurvivorship of about 50 percent.
(1.7 to 1.9 inches) snout-vent length (Montanucci 1965,
Tollestrup 1982). Before their first winter, young In several populations, and during most of the year,
leopard lizards may grow to 88 millimeters (3.5 inches)males appear to outnumber females by a ratio of 2:1
in snout-vent length (Montanucci 1967). (Montanucci 1965, Uptain et al. 1985, Kato et al. 1987b).

Mullen (1981) reported that the ratio of males to females
Sexual maturity is reached in from 9 to 21 months,was 3:1, whereas Montanucci (1965) found that the

depending on the sex and environmental conditionsnumbers in a Valley floor population were equal. Uptain
(USFWS 1985a). Females tend to become sexuallyet al. (1985) showed that, although 63 percent of the
mature earlier than males, breeding for the first time afterhatchlings in a population on Pixley National Wildlife
the second dormancy, while males usually do not breedRefuge were male, the male:female ratio varied
until later (Montanucci 1965, 1967). seasonally from 2:1 in the spring, to I:1 in the summer,

and to 2:3 in the fall. These were all based on short-term
The relative proportions of the three age groupsstudies. In contrast, populations on two plots on the

(adult, subadult, hatchling or young-of-the-year) changeElkhorn Plain over several years typically had adult and
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subadult sex ratios of about 1:1 (1:1.04). Femalesblunt-nosed leopard lizard. Behavioral displays of all
outnumbered males more often than the reverse duringtypes were more frequent during the breeding season.
census periods in May and June. Hatchling sex ratios,
however, showed the opposite, with males outnumbering Leopard lizards use small rodent burrows for shelter
females, most censuses with ratios varying betweenfrom predators and temperature extremes (Tollestrup
about 1.5:1 and 2.5:1 male:female (Williams et al. 1993b,1979b). Burrows are usually abandoned ground squirrel
Germano and Williams 1994b, Endangered Speciestunnels, or occupied or abandoned kangaroo rat tunnels
Recovery Program unpubl, data). (Montanucci 1965). Each lizard uses several burrows

without preference, but will avoid those occupied by
Male and female home ranges often overlap. Thepredators or other leopard lizards. Montanucci (1965)

mean home range size varies from 0.1 to 1.1 hectaresfound that in areas of low mammal burrow density,
(0.25 to 2.7 acres) for females and 0.2 to 1.7 hectareslizards will construct shallow, simple tunnels in earth
(0.52 to 4.2 acres) for males (Tollestrup 1983, Kato et al.berms or under rocks. While foraging, immature lizards
1987b). also take cover under shrubs and rocks.

There are no current overall population size estimates Potential predators of blunt-nosed leopard lizards
for the species. Uptain et al. (1985) reported densitiesinclude whipsnakes, gopher snakes, glossy snakes
ranging from 0.3 to 10.8 lizards per hectare (0.1 to 4.2 per(Arizona elegans), western long-nosed snakes
acre) for a population on the Pixley National Wildlife (Rhinocheilus lecontei), common king snakes, western
Refuge in Tulare County. In a previous study of thisrattlesnakes, loggerhead shrikes (Lanius ludovicianus),
population, Tollestrup (1979) estimated an averageAmerican kestrels (Falco sparverius), burrowing owls,
density of 3.3 lizards per hectare (1.3 per acre). In 1991,greater roadrunners (Geococcyx californianus), golden
after three previous years of severe drought, two 8.1-eagles (Aquila chrysaetos), hawks, California ground
hectare (20-acre) plots had estimated densities of 6.7 andsquirrels, spotted skunks (Spilogale putorius), striped
7.0 lizards per hectare (2.7 and 2.8 per acre) on Pixleyskunks (Mephitis mephitis), American badgers, coyotes,
National Wildlife Refuge (Williams and Germano 1991).and San Joaquin kit foxes (Montanucci 1965, Tollestrup
On the Elkhorn Plain, estimated population size on two1979b). Blunt-nosed leopard lizards are hosts to
8.1-hectare plots of adult and subadult blunt-nosedendoparasites such as nematodes, and ectoparasites such
leopard lizards in June (period of peak above-groundas mites and harvest mites (Montanucci 1965).
activity) varied between 0 in 1990 to more than 170 in
1993. Only subadult lizards were active above ground in Activity Cycles.--Seasonal above-ground activity is
April and no lizards were active by June 1990, the year ofcorrelated with weather conditions, pri,’marily temperature.
severest drought (Williams et al. 1993b, Germano et al.Optimal activity occurs when air temperatures are
1994, D. J. Germano and D.F. Williams unpubl, data),between 23.5 degrees and 40.0 degrees Celsius (74 and
Turner et al. (1969) estimated that the average density of104 degrees Fahrenheit) and ground temperatures are
a southern Nevada population of the long-nosed leopardbetween 22 degrees and 36 degrees Celsius (72 and 97
lizard was 31izards per hectare (1.2 per acre). Populationdegrees Fahrenheit) (USFWS 1985a, J. Brode pers.
densities in marginal habitat generally do not exceed 0.5comm.).    Some activity has been observed at
blunt-nosed leopard lizards per hectare (0.2 per acre)temperatures as high as 50 degrees Celsius (122 degrees
(Mullen1981,LeFevreinlitt. 1976, Madrone AssociatesFahrenheit) (O’Farrell and Kato 1980, Mullen 1981,
1979). Tollestrup 1976, Williams and Tordoff 1988). Body

temperatures range from 32.2 to 42.0 degrees Celsius (90
Behavior and Species Interactions.--Social behavior and 108 degrees Fahrenheit) (Cowles and Bogert 1944,

is more highly developed in the blunt-nosed leopardMullen 1981). Because diurnal activity is temperature
lizard than in the long-nosed leopard lizard. Fordependent, blunt-nosed leopard lizards are most likely to
example, territorial defense and related behavioralbe observed in the morning and late afternoon during the
activity are completely absent in the long-nosed leopardhotter days (Tollestrup 1976). Smaller lizards and young
lizard, whereas blunt-nosed leopard lizards are highlyhave a wider activity range than the adults (Montanucci
combative in establishing and maintaining territories1965). This results in the smaller, subadult lizards
(Montanucci 1970). In addition, Tollestrup (1979, 1983)emerging from hibernation earlier than adults, remaining
observed six distinct behavioral displays specific to theactive later in the year, and being active during the day
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earlier and later than adults (Montanucci 1965). AdultsPlaya community occurs on poorly drained, saline and
are active above ground in the spring months from aboutalkaline soils in small, closed basins. The small, widely
March or April through June or July, with the amount ofspaced, dominant shrubs include: iodine bush,
activity decreasing so that by the end of June or Julysaltbushes, and greasewood (Sarcobatus vermiculatus).

almost all sightings are of subadult and hatchling leopard
lizards (Williams et al. 1993b). Also, following the Blunt-nosed leopard lizards also inhabit Valley

breeding season, the proportion of each sex activeSaltbush Scrub, which is alow shrubland, with an annual

changes as males tend to cease surface activity soonergrassland understory, that occurs on the gently sloping

than females (Montanucci 1967, Williams and Tordoffalluvial fans of the foothills of the southern San Joaquin

1988). Adults captured on the surface in August areValley and adjacent Carrizo Plain. This community is

about 70 percent females (Montanucci 1967). Adultsdominated by the chenopod shrubs, common saltbush
retreat to their burrows to brummate (dormancy in(Atriplex polycarpa) and spiny saltbush (Atriplex
poikilothermic vertebrates [having a body temperature spinifera), and is associated with non-alkaline, sandy or

that varies with the temperature of its surroundings]), loamy soils. Tollestrup (1976) described this plant

beginning in August or September, but hatchlings arecommunity as Atriplex grassland. Similar to this

active until mid-October or November, depending oncommunity, but dominated principally by common

weather, saltbushes, are the Sierra-Tehachapi Saltbush Scrub
(extending from the southern Sierra Nevada north of

Habitat and Community Associations.---Blunt- Porterville to the Grapevine in the Tehachapi Mountains)
nosed leopard lizards inhabit open, sparsely vegetatedand Interior Coast Range Saltbush Scrub. The latter
areas of low relief on the San Joaquin Valley floor and inranges from Pacheco Pass to Maricopa but, for the most
the surrounding foothills (Smith 1946, Montanuccipart, has been converted by grazing and fh:e to
1965). On the Valley floor, they are most commonlyNonnative/AnnualGrassland. Other foothill communities
found in the Nonnative Grassland and Valley Sink Scrubthat occur within the range of the blunt-nosed leopard
communities described by Holland (1986). The Valleylizard are Upper Sonoran Subshrub Scrub and Serpentine
Sink Scrub is dominated by low, alkali-tolerant shrubs ofBunchgrass (Holland 1986). In general, leopard lizards
the family Chenopodiaceae, such as iodine bush, andare absent from areas of steep slope, dense vegetation, or
seepweeds. The soils are saline and alkaline lake bed orareas subject to seasonal flooding (Montanucci 1965).
playa clays that often form a white salty crust and are
occasionally covered by introduced annual grasses. Prior 4. Reasons for Decline and Threats to Survival
to agricultural development, Valley Sink Scrub was
widespread around Kern, Buena Vista, Tulare, and Reasons for Decline.--Since the 1870s and the

Goose lakes and extended north to the Sacramentoadvent of irrigated agriculture in the San Joaquin Valley,

Valley along the trough of the San Joaquin Valley.more than 95 percent of the original natural communities

Today, nearly all the remaining Valley sink scrub on thehave been destroyed. This dramatic loss of natural

Valley floor is seasonally flooded fragments of thiscommunities was the result of cultivation, modification
and alteration of existing communities for petroleum andhistorical community. This community corresponds to

two that Tollestrup (1976) described as Allenrolfeamineral extraction, pesticide applications, off-road

grassland and Suaeda flat. vehicle use, and construction of transportation,
communications, and irrigation infrastructures. These

Valley Neediegrass Grassland, Normative (Annual)processes collectively have caused the reduction and
Grassland, and Alkali Playa (Holland 1986) also providefragmentation of populations and decline of blunt-nosed
suitable habitat for the lizard on the Valley floor. Valleyleopard lizards (Stebbins 1954, Montanucci 1965,

Needlegrass Grassland is dominated by native perennialUSFWS 1980a, 1985a, Germano and Williams 1993).
bunchgrasses, including purple needlegrass (Nassella
puIchra) and alkali sacaton. Associated with the Farming began in the Valley as a direct response to

perennial grasses are native and introduced annualincreased demands for local food supplies, created by the

plants. Both the Valley Needlegrass Grassland andmigration of settlers to California during the 1849 Gold

Nonnative/Annual Grassland occur on fine-texturedRush (California Department of Water Resources 1974).

soils and probably were widespread in the Valley beforeLand conversion was accelerated in the 1920s with the

large areas were converted to agriculture. The Alkaliadvent of reliable electrical groundwater pumps and in
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the 1950s and 1960s with importation of water via Although lizards occur in areas of light petroleum
Federal and State water projects (San Joaquin Valleydevelopment and recolonize oil fields that have been
Interagency Drainage Program 1979). By 1985, 94abandoned (O’Farrell and Kato 1980, Chesemore 1980,
percent of wildlands on the Valley floor had been lost toO’Farrell 1980, Williams in litt. 1989), their population
agricultural, urban, petroleum, mineral, or otherdensities decrease as oil activity increases (Jones 1980,
development(USFWS 1985c, CDFG 1985). O’Farrell and Kato 1980, Mullen 1981, Kato and

O’Farrell 1986, O’Farrell and Sauls 1987). Eighty-three
Stebbins (1954) first recognized that agriculturalpercent of the blunt-nosed leopard lizard population on

conversion of its habitat was causing the elimination ofElk Hills Naval Petroleum Reserves in California
the blunt-nosed leopard lizard. The cumulative effects ofinhabited areas where little or no petroleum-related
the dramatic decline in its available habitat andactivity had occurred (Kato and O’Farrell 1986). D.J.
degradation of existing habitat by a variety of humanGermano (pers. comm.) reports relatively high numbers
activities have resulted in the lizard’s present status asof blunt-nosed leopard lizards at the Kern Front Oil
endangered. Fields despite the high level of oil activity.

In the first blunt-nosed leopard lizard recovery plan Livestock grazing can result in removal of
(USFWS 1980a), 20 Habitat Units were identified as herbaceous vegetation and shrub cover, destruction of
"Essential" to the continued survival of the blunt-nosedrodent burrows used by lizards for shelter, and associated
leopard lizard, though these did not have any legalsoil erosion if the stocking rate is too high or animals are
protection equivalent to critical habitat. Ten of theseleft on the range too long after annual plants have died
habitat units were recommended as having priority for(Chesemore 1981, Williams and Tordoff 1988). Unlike
protection (USFWS 1980a, in litt. 1985). Between 1977cultivation of row crops, which precludes use by leopard
and 1985, over 30,000 hectares (74,000 acres) of thislizards, light or moderate grazing may be beneficial
important Valley-floor habitat were destroyed. (USFWS 1985a, Germano and Williams 1993,

Chesemore 1980). Chesemore (1980) suggested that 15
Threats to Survival.--Habitat disturbance, percent to 30 percent ground cover was optimal for

destruction, and fragmentation continue as the greatestleopard lizard habitat and greater than 50 percent was
threats to blunt-nosed leopard lizard populations,unsuitable. Researchers havehypothesizedthatleopard
Construction of facilities related to oil and natural gaslizards prefer lightly grazed grasslands since these are
production, such as well pads, wells, storage tanks,dominated by Arabian grass, a low, sparsely growing,
sumps, pipelines, and their associated service roadsintroduced annual grass, whereas ungrazed areas are
degrade habitat and cause direct mortality to leoparddominated by red brome which is a taller, denser
lizards, as do leakage of oil from pumps and transportintroduced grass (Mullen 1981, Chesemore 1980).
pipes, and storage facilities, surface mining, and off-However, domination by Arabian grass may be partly or
highway vehicle traffic (Mullen 1981, USFWS 1985a, predominately due to precipitation, soil structure, and
Kato and O’Farrell 1986, Madrone Associates 1979,other environmental variables instead of grazing
Chesemore 1980). Dumping of waste oil and highlyintensity, based on long-term studies at several sites
saline wastewater into natural drainage systems alsowithin the geographic range of the blunt-nosed leopard
degrades habitat and causes direct mortality, but theselizard (Williams et. al 1993b, Germano and Williams
activities are no longer permitted. Lizards displaced by1994b, Williams and Nelson in press, Williams and
degraded or lost habitat may be unable to survive inGermano 1991). On the Elkhorn Plain Ecological
adjacent habitat if it is already occupied or unsuitable forReserve, high percentages of ground cover (nearly 100
colonization (USFWS 1985a, Williams and Tordoffpercent in 1991-1993, 1995) may not have provided
1988). Direct mortality occurs when animals are killed or optimum habitat conditions, but grasshoppers and large
buried in their burrows during construction, killed bymoths and other prey for leopard lizards were abundant
vehicle traffic on access roads, drowned or mired in poolsunder these conditions. Blunt-nosed leopard lizards
of oil (Montanucci 1965, Mullen 1981, Kato andsurvived such conditions in similar proportions in grazed
O’Farrell 1986, Kato et al. 1987b) and uncovered oiland nongrazed areas both in years of low and high plant
cellars (USFWS 1988), or fall into excavated areas fromproductivity, though drought and lack of grazing during
which they are unable to escape (O’Farrell and Saulsseveral years of the study makes results inconclusive
1987). (Williams et al. 1993b, Germano et al. 1994, Germano
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and Williams 1994b, Williams and Nelson in press, D.F.the risks of mortality by vehicles and strengthening the
Williams unpubl, data), population effects of isolation.

The use of pesticides may directly and indirectly 5. Conservation Efforts
affect blunt-nosed leopard lizards (Germano and
Williams 1993, Jones and Stokes 1977, California The blunt-nosed leopard lizard was listed as

Department of Food and Agriculture 1984, Williams andendangered by the U.S. Department of the Interior in
Tordoff 1988). The insecticide malathion has been used1967 (USFWS 1967) and by the State of California in

since 1969 to control the beet leafhopper (California1971 (Table I). A recovery plan was first prepared in
Department of Food and Agriculture 1984). California 1980 (USFWS 1980a) and revised in 1985 (USFWS
Department of Food and Agriculture treats areas on the1985a). Conservation efforts have included habitat and
west side of the San Joaquin Valley, from Merced to Sanpopulation surveys, studies of population demography
Luis Obispo Counties, up to three times a year,and habitat management, land acquisition, and
depending on the seasonal densities of the sugar beetdevelopment of management plans for public lands that

leafhopper and whether or not it is carrying the curly-tophave benefitted blunt-nosed leopard lizards as well as
virus (H.L. Foote pers. comm.). Pretreatment surveys for other listed species (see the Introduction, 3. Conservation
blunt-nosed leopard lizards are conducted so thatEfforts at the Community Level and Table 2).
inhabited areas can be avoided, if possible.

Large-scale habitat surveys ir~clude those for the
Although the acute and chronic effects of malathionCalifornia Energy Commission’s Southern San Joaquin

toxicity to leopard lizards are unknown (R.A. Marovich Valley Habitat Preservation Program (Anderson et al.
pers. comm.), Hall and Clark (1982) found that acute oral1991), the Carrizo Plain Natural Area (Kakiba-Russell et
administration of malathion was relatively non-toxic toal. 1991), Elk Hills Naval Petroleum Reserves in
another lizard of the family Iguanidae. The mostCalifornia (O’Farrell and Matthews 1987, O’Farrell and
important effects of malathion on the blunt-nosedSauls 1987, EG&G Energy Measurements 1995a, b),
leopard lizard may be those associated with the reductionUSBLM lands in Fresno, San Benito, and Monterey
of insect prey populations (California Department ofCounties (O’Farrell et al. 1981), and a survey of 12,000
Food and Agriculture 1984). Because it degrades inhectares (30,000 acres) of natural land in western Madera
approximately 48 hours, the direct effect of thisCounty (Williams 1990). There also have been
insecticide on the abundance of prey species is thought tonumerous smaller-scale preproject surveys as part of the
last for 2 to 5 days (California Department of Food andSec. 7 and 10(a) permit processes of the Endangered
Agriculture 1984). Aerial application of malathion maySpecies Act, and National Environmental Policy Act and
reduce the availability of food for reproducing lizards inCalifornia Environmental Quality Act laws and
the spring, and later for hatchlings when they should beregulations. Most of these have taken place in the
storing fat to sustain themselves during their first wintersouthern San Joaquin Valley in Kern and western Kings
(Kato and O’Farrell 1986). During recent consultationCounties.
with the Service, the California Department of Food and

The CDFG conducted aerial surveys between 1976Agriculture’s curly top virus control program was
modified to increase protection measures, includingand 1985 to determine the extent of remaining natural

increasing the use of biocontrol and integrated pestlands in the San Joaquin Valley (USFWS 1980a, 1985a).
management techniques in blunt-nosed leopard lizardSurvey maps were compared with baseline maps hand

habitat (USFWS in litt. 1997a). drawn from EROS 45.7 by 45.7-centimeter color infrared
high altitude photos, taken in August 1974. The loss of

Blunt-nosed leopard lizard mortality is known toundeveloped land in each of 20 Essential Habitat areas
occur as a result of regular automobile traffic and off- was compared for the years 1983 and 1985, the years
road vehicle use (Tollestrup 1979b, Uptain et al. 1985,most recent surveys were conducted.
Williams and Tordoff 1988). Little information is
available regarding the relative effect of this cause of In 1985, USFWS (USFWS in litt. 1985) proposed
mortality, but habitat fragmentation has accompaniedthat 3,345 hectares (8,265 acres) in the Firebaugh,
the construction of roads. Typically roads surround andWhitesbridge, and Pixley Refuge Essential Habitat areas
often bisect remaining fragments of habitat, increasingbe acquired using Land and Water Conservation Fund
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Act funds. However, because of funding constraints, thisAgriculture, county agricultural departments, CDFG,
plan has not been implemented, and the U.S. Environmental Protection Agency

collaborated with the Service in the development of
Studies of population ecology and habitat managementCounty Bulletins that both are efficacious and acceptable

of leopard lizards have been conducted by severalto landowners (R.A. Marovichpers. comm.).
researchers funded by the USBLM, U.S. Department of
Energy, Bureau of Reclamation, Service, and CDFG. 6. Recovery Strategy
The results of two research investigations of blunt-nosed
leopard lizard food habits and home range size have been The more important questions that must be addressed
published since 1985(Katoetal. 1987b, 1987b). Studiesbefore or simultaneous with purchase of land or
of demography and habitat management on the Elkhornconservation easements, is how to preserve and enhance
Plain have been on-going since 1987 (Williams et al.populations on existing habitat. Substantial habitat is in
1993b, Germano and Williams 1994b, Germano et al.public ownership or a conservation program, but
1994, Endangered Species Recovery Program unpubl,appropriate habitat management prescriptions for these
data). Similarly, since 1985, studies of demography haveparcels mostly are unknown. No parcel currently is being
been ongoing at Pixley National Wildlife Refuge (Uptainspecifically managed to optimize habitat conditions for
et al. 1992, Williams and Germano 1991, Endangeredthis species. Thus, the three most important factors in
Species Recovery Program unpubl, data). Other studiesrecovering the blunt-nosed leopard lizard are:
of habitat management and restoration have taken place
at the Kern Fan Element by the California Department of 1. determining appropriate habitat management

Water Resources (J. Shelton and S. Juarez pers. comm.), and compatible land uses for blunt-nosed
leopard lizards;

Though population viability analyses are an
important aspect of conservation planning for this 2. protecting additional habitat for them in key
species, recent single-population analyses (Buechner portions of their range; and
1989, Endangered Species Recovery Program studies in

3. gathering additional data on populationprogress) are inadequate for two main reasons: (I) there
are insufficient data on demographics of blunt-nosed responses to environmental variation at

representative sites in their extant geographicleopard lizards from several sites representing the range
of environmental conditions to which the species is range.

exposed; and (2) the data are not representative of the A population monitoring program and a range-widetemporal variationoftheenvironment. Before modelingpopulation survey are needed to determine currentcan become a useful tool for conservation planning, datapopulation sizes and habitat conditions, track lizards’needed to conduct metapopulation modeling must beresponses to environmental variation and changing landgathered. These data include demographics of individual
uses, and rank areas and parcels for protection bypopulations, the carrying capacity of the habitat of each,purchase of title or easement. Special attention must beand their connectivity (rate of movement). Despite the

shortcomings of current information, recent studies havedirected to surveys in potential habitat in central Merced

shown that blunt-nosed leopard lizards can withstandCounty, where ground surveys have not been conducted.

severe, long term drought by remaining dormant for up to Also needed is an analysis of extinction patterns on
22 months, and have the reproductive capacity fordifferent-sized, isolated blocks of natural land on the
irruptive population growth when conditions areValley floor to gain insight into the effects of habitat size
favorable (Williams et al. 1993b, Germano et al. 1994,and diversity on population viability. Because several
Germano and Williams 1994b). important populations are isolated on fragmented natural

U.S. Environmental Protection Agency County land on the Valley floor and along its southern and
western perimeter, ultimately, determining viablebulletins governing use of rodenticides have greatlypopulation size, genetic variation, and methods toreduced the risk of significant mortality to blunt-nosedenhance population movements and restore habitat onleopard lizard populations by State and county rodent-retired farmlands are needed to ensure recovery.control activities. The California Environmental

Protection Agency, California Department of Food and       Recovery Actions.--Principal recovery actions for
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the blunt-nosed leopard lizard should focus on to environmental variation at representative
information needed to make informed decisions about sites in its extant geographic range.
land acquisition and habitat management and restoration,
and measure progress toward recovery. Habitat 5. Design and implement a range-wide population
protection is important, and in some portions of the monitoring program.
geographic range of blunt-nosed leopard lizards, it has a

6. Protect additional habitat for blunt-nosedhigh priority. Yet, while habitat protection goals may
require many years to achieve, and some may never be leopard lizards in the following areas (all are of

reached, other actions must be implemented. Needed equal priority):

actions are:
a. Natural and retired agricultural lands

I. Determine appropriate habitat management and around Pixley National Wildlife Refuge,

compatible land uses for blunt-nosed leopard Tulare County, with an objective of

lizards, expanding and connecting the Refuge units
with each other and with the Allensworth

2. Conduct range-wide surveys of known and Ecological Reserve;
potential habitat for presence and abundance of
blunt-nosed leopard lizards, b. Natural land in and around the Elk Hills

Naval Petroleum Reserves in California
3. Protect additional habitat for them in key and Lokem Natural Area with the objective

portions of their range; areas of highest priority of expanding and connecting existing lands
to target for protection are: with conservation programs;

a. Natural lands in western Madera County; c. Natural and retired agricultural lands in the
Semitropic Ridge Natural Area, Kern

b. Natural lands in the Panoche Valley area of County, with the objective of expanding
Silver Creek Ranch, San Benito County; and connecting existing reserves and

refuges.
c. Agricultural and natural land between the

north end of the Kettleman Hills and the¯ Guijarral Hills and the Guijarral Hills and
Anticline Ridge (western rim of Pleasant L. SAN JOAQUIN KIT FOX
Valley, Fresno County) to restore and (Vt~t~ES MACROTiS MUTICA)

protect a corridor of continuous habitat for
blunt-nosed leopard lizards and other 1. Description andTaxonomy

species without the ability to move through
irrigated farmland; Taxonomy.--The kit fox, Vulpes macrotis, was

described by C. Hart Merriam (1888). The area of the

d. Natural lands west of Highway 33 and east type locality, near Riverside in Southem California, is

of the coastal ranges between the Pleasant now highly urbanized. Eight subspecies were recognized
Valley, Fresno County, on the north and historically (e.g., Hall 1981). V. m. mutica, the San

McKittrick Valley, Kern County, on the Joaquin kit fox, was first described by Merriam (1902).

south; Today, only V. m. macrotis and V. m. mutica are
recognized (Mercure et al. 1993). The type locality is

e. Natural lands of the linear, piedmont near Tracy, San Joaquin County, California.
remnants of their habitat west of Interstate
Highway 5 between Pleasant Valley and Several different taxonomies for the species and
Panoche Creek, Fresno County; subspecies of small, North American foxes have been

proposed over the last 110 years (historical literature
f. Natural lands in upper Cuyama Valley. summarized by Hall 1946, Hall and Kelson 1959,

Rohwer and Kilgore 1973, Waithman and Roest 1977,
4. Gather additional data on population responsesHall 1981). Two recent studies examined the
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evolutionary and taxonomic relationships among small,adult males is 2.3 kilograms (5 pounds), and of adult
North American foxes (Dragoo et al. 1990,Mercure et al. females is 2.1 kilograms (4.6 pounds) (Morrell 1972).
1993). Dragoo et al. (1990) concluded that all North
American arid-land foxes belonged to the species V. General physicalcharacteristicsofkitfoxesinclude a
velox (swift fox). The subspecific statuses of the taxa small, slim body, relatively large ears set close together,
historically regarded as subspecies of V. rnacrotis alsonarrow nose, and a long, bushy tail tapering slightly
were challenged by Dragoo et al. (1990), whotoward the tip (Figure 50). The tail is typically carried
recommended that all be synonymized under V. veloxlow and straight.
macrotis. Genetic work by Mercure et al. (1993) led
them to conclude that, though there was evidence of Color and texture of the fur coat of kit foxes varies
hybridization between kit and swift foxes over a limitedgeographically and seasonally. The most commonly
geographic area, they should be considered separatedescribed colorations are buff, tan, grizzled, or
species. Further, Mercure et al. concluded that of theyellowish-gray dorsal coats (McGrew 1979). The guard

traditional subspecies of the kit fox, the San Joaquinhairs on the back are black tipped, which accounts for the

Valley population is the most distinct and should begrizzled appearance (Bell 1994). Two distinctive coats

considered a subspecies (1993, p. 1323). Their datadevelop each year: a tan summer coat and a silver-gray

recognize the swift fox as a separate monotypic species,winter coat (Morrell 1972). The undersides vary from
and two subspecies of kit foxes: V. macrotis macrotis, light buff to white (Grinnell et al. 1937), with the
found throughout the remaining habitat within theshoulders, lower sides, flanks and chest varying from

historical range of the species, except the San Joaquin kitbuff to a rust color. The ear pinna (external ear flap) is

fox range; and V. macrotis mutica, the San Joaquin kitdark on the back side, with a thick border of white hairs
fox. on the forward-inner edge and inner base. The tail is

distinctly black-tipped.
Description.--The kit fox is the smallest canid

species in North America and the San Joaquin kit fox is Identification.--The foot pads of kit foxes are small

the largest subspecies in skeletal measurements, bodyby comparison with other canids. A sample of 21 tracks
size, and weight. Grinnell et al. (1937) found a differencefrom throughout the San Joaquin Valley had an average
in body size between males and females: males averagedlength of 3.1 centimeters (1.2 inches) and an average

80.5 centimeters (31.7 inches) in total length, and 29.5width of 2.6 centimeters (1 inch) (Orloff et al. 1993).
centimeters (11.6 inches) in tail length; femalesOther characteristics such as the degree to which the feet

averaged 76.9 centimeters (30.3 inches) in total length,are furred and the size, shape, and configuration of the

and 28.4 centimeters (11.2 inches) in tail length. Kitpads distinguish kit fox tracks from those of co-occurring

foxes have long slender legs and are about 30 centimeterscanids and domestic cats (Orloff et al. 1993).
(12 inches) high at the shoulder. The average weight of

Because all three fox species that occur in the San
Joaquin Valley are primarily nocturnal, identification of
free-living, and often fast-moving, animals can be a
challenge. The black-tipped tail and coat color
differences usually distinguish kit foxes from red foxes
(V. vulpes). At 4 to 5 kilograms (8 to 11 pounds), the red
fox also is much heavier than the kit fox. Gray foxes
(Urocyon cinereoargenteus) however are sometimes
misidentified as kit foxes, especially in winter when the
kit fox coat is thicker and has more gray. Both species
have a black tail tip but gray foxes also have a distinctive
black stripe running along the top of the tail. Gray foxes
are more robust than kit foxes; they are heavier with an
average body weight of about 3.6 kilograms (8 pounds)
(Grinnell et al. 1937). However, San Joaquin kit foxes
have longer ears, averaging 8.6 centimeters (3.4 inches)

Figure 50. Illustration of a kit fox by Jodi Sears (© D.F. compared with 7.8 centimeters (3 inches) for gray foxes
Williams) (Grinnell et al. 1937).
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2. Historical and Current Distribution there is no concrete evidence to support this assertion. As
early as 1925, Grinnell et al. reported kit fox specimens

Historical Distribution.--The historical range was from the Panoche Creek area in the foothills of western
first defined by Grinnell et al. (1937). Prior to 1930, kitFresno County, and east of Rose Station (Fort Tejon) in
foxes inhabited most of the San Joaquin Valley fromsouthern Kern County at an elevation of 363 meters
southern Kern County north to Tracy, San Joaquin(1,200 feet) (Grinnell et al. 1937, USFWS 1983).
County, on the west side, and near La Grange, StanislausTherefore, it is more probable that kit foxes have always
County, on the east side. These authors believed that byoccurred in these areas, possibly at low density.
1930 the kit fox range had been reduced by more than
half, with the largest portion of the range remaining in the The largest extant populations of kit foxes are in
southern and western parts of the Valley (Figure 51),western Kern County on and around the Elk Hills and
though they provided no indication for why they believed Buena Vista Valley, Kern County, and in the Carrizo
foxes had been eliminated from most of the east side andPlain Natural Area, San Luis Obispo County. The kit fox
Valley floor, populations of Elk Hills and the City of Bakersfield,

Kern County (B.L. Cypher pers. comm.), Carrizo Plain
Current Distribulion.---Although the San Joaquin Natural Area, San Luis Obispo County (White and Rails

kit fox has been listed as endangered for over 30 years,1993, Ralls and White 1995), Ciervo-Panoche Natural
therehasneverbeenacomprehensivesurveyofitsentireArea, Fresno and San Benito Counties (Endangered
historical range. And, despite the loss of habitat andSpecies Recovery Program), Fort Hunter Liggett,
apparent decline in numbers since the early 1970s, thereMonterey County (V. Getz pers. comm.), and Camp
has been no new survey of habitat that was then thoughtRoberts, Monterey and San Luis Obispo Counties (W.
to be occupied (Morrell 1975). Berry pers. comm.) have been recently, or are currently,

the focus of various research projects. Though
Despite the lack of a comprehensive survey, localmonitoring has not been continuous in the central and

surveys, research projects and incidental sightingsnorthern portions of the range, populations were
indicate that kit foxes currently inhabit some areas ofrecorded in the late 1980s at San Luis Reservoir, Merced
suitable habitat on the San Joaquin Valley floor and in theCounty (Briden et al. 1987), North Grasslands and
surrounding foothills of the coastal ranges, SierraKesterson National Wildlife Refuge area on the Valley
Nevada, and Tehachapi Mountains, from southern Kernfloor, Merced County (Paveglio and Clifton 1988), and in
County north to Contra Costa, Alameda, and San Joaquinthe Los Vaqueros watershed, Contra Costa County in the
Counties on the west, and near La Grange, Stanislausearly 1990s (V. Getz pers. comm.). Smaller populations
County on the east side of the Valley (Williams in litt. and isolated sightings of kit foxes are also known from
1990), and some of the larger scattered islands of naturalother parts of the San Joaquin Valley floor, including
land on the Valley floor in Kern, Tulare, Kings, Fresno,Madera County and eastern Stanislaus County (Williams
Madera, and Merced Counties (Figure 51). Kit foxes1990).
also occur westward into the interior coastal ranges in
Monterey, San Benito, and Santa Clara Counties (Pajaro 3. Life History and Habitat
River watershed), in the Salinas River watershed,
Monterey and San Luis Obispo Counties, and in the Food and Foraging.--Diet of kit foxes varies
upper Cuyama River watershed in northern Ventura andgeographically, seasonally, and annually, based on
Santa Barbara Counties and southeastern San Luisvariation in abundance of potential prey. In the southern
Obispo County. Kit foxes are also known to live withinportion of their range, kangaroo rats, pocket mice, white-
the city limits of the city of Bakersfield in Kern County footed mice (Peromyscus spp.), and other nocturnal
(Laughrin 1970, Jensen 1972, Morrell 1975, USFWSrodents comprise about one-third or more of their diets.
1983, Swick 1973, Waithman 1974a, EndangeredKit foxes there also prey on California ground squirrels,
Species Recovery Program unpublo data), black-tailed hares, San Joaquin antelope squirrels, desert

cottontails, ground-nesting birds, and insects (Scrivner et
Some researchers have suggested that as San Joaquinal. 1987a)o Vegetation and insects occur frequently in

Valley natural lands were cultivated or otherwisefeces. Grass is the most commonly ingested plant
developed, displaced kit foxes colonized nearby valleysmaterial (Morrell 1971, C.A. Vanderbilt-White pers.
and foothills (Laughrin 1970, Jensen 1972); however,comm.). In the central portion of their geographic range,
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Figure 51. Map of distributional records for the San Joaquin kit fox (Vulpes macrotis mutica).
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defined here as Kings, Tulare, Fresno, Madera, San(White and Ralls 1993, Spiegel et al. in press, B.L.
Benito, Merced, Stanislaus, and Monterey Counties,Cypher pers. comm., White and Garrott 1998).
known prey species include white-footed mice, insects,
California ground squirrels, kangaroo rats, San Joaquin During a 6-year study at the Elk Hills Naval
antelope squirrels, black-tailed hares, and chukarPetroleum Reserves in California, pups dispersed an
(Alectoris chukar) (Jensen 1972, Archon 1992), listed in average of 8 +_ 1.4 kilometers (5.0 + 0.9 mile; Scrivner et
approximate proportion of occurrence in fecal samples,al. 1987b). Maximum reported distances can vary
In the northern part of their range, defined here as Sanconsiderably (Hall 1983). One individual traveled a
Joaquin, Alameda and Contra Costa Counties, kit foxesminimum of 40 kilometers (25 miles) from its whelping
most frequently consume California ground squirrelsden (V. Getz pers. comm.), and a prime adult male
(Orloff et al. 1986). Cottontails, black-tailed hares,dispersed from Camp Roberts to the Carrizo Plain in
pocket mice, and kangaroo rats also are eaten (Hall 1983,1989 (P.J. White pers. comm.). Adult and juvenile kit
D.F. Williams unpubl, data). Though ground squirrelsfoxes radio-collared at the Elk Hills Naval Petroleum
are diurnal and kit foxes are predominantly nocturnal, kitReserves in California dispersed through disturbed
foxes are commonly seen during the day during latehabitats, including agricultural fields, oil fields,
spring and early summer (Orloff et al. 1986). rangelands, and across highways and aqueducts. One

pup crossed the Temblor Range into the Carrizo Plain
Reproduction and Demography.--Kit foxes can (Scrivneret al. 1987b).

breed when 1 year old, but may not breed their first year
of adulthood (Morrill 1972). Adult pairs remain together The average age of kit foxes in a Utah population was
all year, sharing the home range but not necessarily theabout 2 years (Egoscue 1975). One fox in another Utah
same den (K. Rails pers. comm.). During September andstudy was estimated to be at least 7 years old (Egoscue
October, adult females begin to clean and enlarge natal or1962). Kit foxes at Camp Roberts are reported to be over
pupping dens (they select dens with multiple openings;8 years old (P.J. White pers. comm.). Kit foxes on Naval
Morrell 1972). Mating and conception take placePetroleum Reserve-1 in California are known to live as
between late December and March (Egoscue 1956,long as 8 years but such longevity is rare; animals less
Morrell 1972, Zoellick et al. 1987a, Spiegel et al. inthan 1 year old outnumber older foxes by 2.8:1 (Berry et
press). The median gestation period is estimated to rangeal. 1987a). Annual survival rates of juvenile foxes have
from 48 to 52 days (Spiegel et al. in press). Litters ofranged from 0.26 on Naval Petroleum Reserve-1 in
from two to six pups are born sometime betweenCalifornia (Berry et al. 1987a)to 0.21 to 0.41 on the
February and late March (Egoscue 1962, Morrell 1972,Carrizo Plain (Rails and White 1995). In captivity, kit
Zoellick et al. 1987a, Spiegel et al. in press), foxes have lived up to 10 years (McGrew 1979, M.

Johnson pers. comm.).
The female is rarely seen hunting during the time she

is lactating. During this period the male provides most of An annual adult mortality rate of approximately 50
the food for her and the pups. The pups emerge abovepercent has been reported (Morrell 1972, Egoscue 1975,
ground at slightly more than 1 month of age. After 4 to 5 Berry et al. 1987a, Rails and White 1995, Standley et al.
months, usually in August or September, the family1992). The annual mortality rate for juvenile kit foxes
bonds begin to dissolve and the young begin dispersing,may be closer to 70 percent (Berry et al. 1987a).
Occasionally a juvenile female will remain with the adultPredation by larger carnivores (e.g., coyotes) accounts
female for several more months (O’Neal et al. 1992,for the majority of San Joaquin kit fox mortality. The
Spiegel et al. in press). Offspring of both sexeseffects of disease, parasites and accidental death are
sometimes remain with their parents through thelargely unknown, but were thought to account for only a
following year and help raise a subsequent litter (Whitesmall portion of mortality (Berry et al. 1987a). Drought
and Ralls 1993, Spiegel et al. in press, B.L. Cypher pers.plays a role in low reproductive success (i.e., pups are
comm.), born but do not survive to weaning). Adults can maintain

weight and body condition and females can give birth,
Reproductive success of kit foxes is correlated with but pairs apparently cannot catch enough prey to support

abundance of their prey (Egoscue 1975). Successpups (White and Ralls 1993, Spiegel et al. in press).
decreases when the density of prey species drops because
of drought, too much rainfall, or other circumstances San Joaquin kit fox densities on the west side of the
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San Joaquin Valley were estimated to be 0.4 per squareadjusted and a corrected estimate of 6,961 foxes in 1975
kilometer (1.04 per square mile) prior to 1925, based onwas obtained. When compared to the pre- 1930 estimate,
fur trapping efforts (Grinnell et al. 1937). In 1969, this represents a possible population decline of 20 to 43
Laughrin (1970) estimated that range-wide kit fox percent. Approximately 85 percent ofthe fox population
densities were 0.2 to 0.4 per square kilometer (0.52 toin 1975 was found in only six counties (Kern, Tulare,
1.04 per square mile). Morrell (1975)estimateddensitiesKings, San Luis Obispo, Fresno, and Monterey), and
of 1.2 per square kilometer (3.11 per square mile) inover half the population occurred in two of those
optimal habitats in "good" years. In the 1983 recoverycounties: Kern (41 percent) and San Luis Obispo (10
plan (USFWS 1983), Morrell’s data was corrected for percent) (Morrell 1975).
habitat loss and an estimate of 0.5 per square kilometer
(1.30 per square mile) was obtained. The estimated mean Behavior and Species Interactions.--San Joaquin
density of trappable adult kit foxes was from 0.8 to 1.1kit foxes use dens for temperature regulation, shelter
per square kilometer (2 to 2.8 per square mile) betweenfrom adverse environmental conditions, reproduction,
1980 and 1982 on the Naval Petroleum Reserves inand escape from predators. Though kit foxes are reputed
California (O’Farrell 1984). More recently, kit fox to be poor diggers (Jensen 1972, Morrell 1972), the
densities at the Naval Petroleum Reserves werecomplexity and depth of their dens do not support this
determined from annual live-trapping efforts (Enterpriseassessment (USFWS 1983). Kit foxes also modify and
Advisory Services, Inc., unpubl, data). On Navaluse dens constructed by other animals, such as ground
Petroleum Reserve-1 in California, the mean densitysquirrels, badgers, and coyotes (Jensen 1972, Morrell
from 1981 to 1993 was 0.12 per square kilometer (0.311972, Hall 1983, Berry et al. 1987b), and human-made
per square mile) in winter, but varied from 0.72 perstructures (culverts, abandoned pipelines, and banks in
square kilometer (1.86 per square mile) in 1981 to 0.01sumps or roadbeds) (Spiegel et al. in press, B.L. Cypher
per square kilometer (0.03 per square mile) in 1991. Onpers. comm.).
Naval Petroleum Reserve-2 in California, mean density
from 1983 to 1993 was 0.38 per square kilometer (0.98 Den characteristics vary across the San Joaquin kit

fox’s geographic range. In the southernmost portion,per square mile), and varied from 0.72 per square
kilometer (1.86 per square mile) in summer 1983 to 0.1dens with two entrances are most frequently found. Natal

per square kilometer (0.30 per square mile) in winterand pupping dens, in which pups are born and raised, tend

1991. On the nearby Carrizo Plain Natural Area, kit fox to be larger with more entrances (2 to 18) (Morrell 1972,
O’Farrell and Gilbertson 1979, O’Farrell et al. 1980,densities were estimated to be 0.15 to 0.24 per square

kilometer (0.39 to 0.62 per square mile) (White and RallsO’Farrell and McCue 1981, Berry et al. 1987b).

1993). Entrances are usually from 20 to 25 centimeters (8 to 10
inches) in diameter and normally are higher than wide.

In the 1983 recovery plan (USFWS 1983) it was Ramp-shaped mounds of dirt from 1 to 2 meters (3 to 6
estimated that the population range-wide of adult kitfeet) long are deposited at some den entrances (Morrell
foxes prior to 1930 may have been between 8,667 and1972). Most hillsides where kit fox dens are found (95
12,134 assuming an occupied range of 22,447 squarepercent) have a slope of less than 40 degrees (Reese et al.
kilometers(8,667squaremiles)anddensitiesof0.4to0.61992). Natal and pupping dens are found on flatter
per square kilometer (1.04 to 1.55 per square mile). Theground with slopes of about 6 degrees (O’Farrell and
kit fox population in San Luis Obispo, Santa Barbara,McCue 1981, O’Farrell et al. 1980). The entrances of
Kings, Tulare and Kern Counties was estimated to bepupping dens show more evidence of use, such as fox
about 11,000 animals in the early 1970s based on limitedscat, prey remains, and matted vegetation. In the central
aerial surveys of pupping dens and amount of historicportion of their geographic range, dens also have several
habitat, but without correction for cultivated andopenings; however, instead of a mound of dirt in front of
urbanized lands (Waithman 1974b). Laughrin (1970)the opening, the dirt is more often scattered into a long
reported an estimated total population size of 1,000 totailing ramp, generally with a runway down the middle.
3,000 foxes in 1969. Morrell (1975) conducted a moreIn areas of tall grass, matted grass in front of the entrance
thorough investigation of kit fox abundance in 14is obvious. In western Merced County, most dens are
counties in which kit foxes were known to occur and found on slopes of less than 10 degrees, but a few are
estimated the total population at 14,832. In the 1983found on slopes of up to 55 degrees (Archon 1992). In
recovery plan (USFWS 1983), Morrell’s data wasthe northern portion ofthe kit fox range, dens appeared to
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be placed higher than most surrounding groundresearchers (Morrell 1972, Knapp 1978, Zoellicketal.
compared to areas farther south, perhaps reflecting the1987b, Spiegel and Bradbury 1992, White and Rails
topography of the area. Dens most often are located on1993, Paveglio and Clifton 1988). The maintenance of
the lower section of the slope (Orloff et al. 1986), yet large and relatively non-overlapping home ranges, as
foxes are sometimes seen entering dens on the upper partnoted on the Carrizo Plain, may be an adaptation to
of a slope (Bell 1992). Most dens lack the ramp ordrought-induced periods of prey scarcity that are
runway characteristic of dens in the southern and centralepisodic and temporary on the Carrizo Plain (White and
portions of the Valley. No evidence has been found toRails 1993). Differences in home range size among
indicate that kit foxes in this area construct their ownstudy sites tend to be related to prey abundance (White
dens (Hall 1983). Kit foxes probably enlarge California and Rails 1993, White and Garrott 1998).
ground squirrel burrows (Orloffet al. 1986), but they also
may construct their own dens. Kit foxes are subject to predation or competitive

exclusion by other species, such as the coyote, nonnative
Kit foxes often change dens and numerous dens mayred foxes, domestic dog (Canisfamiliaris), bobcat (Felis

be used throughout the year. However, evidence that arufus), and large raptors (Hall 1983, Berry et al. 1987a,
den is in use may be absent (V. Getz pers. comm.). ReeseO’Farrell et al. 1987b, White et al. 1994, Rails and White
et al (1992) found that 64 percent of the dens used by1995, CDFG 1987). Coyotes are known to kill kit foxes,
radio-collared kit foxes at Camp Roberts during 1988-though an experimental coyote-control program at the
1991 exhibited no sign of kit foxes. Foxes change densElk Hills Naval Petroleum Reserves in California did not
four or five times during the summer months, and changeresult in an increase in survival rate for kit foxes, nor did
natal dens one or two times per month (Morrell 1972).coyote-induced mortality decrease (Cypher and Scrivner
One family of 7 kit foxes used 43 dens; the maximum1992, Scrivner and Harris 1986, Scrivner 1987). The
number used by 1 individual was 70 (Hall 1983). Foxesextent to which gray and kit foxes compete for resources
on the Cardzo Plain Natural Area changed dens muchis unknown. The need for similar den sites and prey
more frequently than indicated by Morrell’s studyspecies probably place nonnative red foxes in direct
(White and Rails 1993). Radiotelemetry studies indicatecompetition with the much smaller kit fox. Nonnative
that foxes use individual dens for a median of 2 daysred foxes are expanding their geographic range in central
(mean of3.5 days) before moving to a different den. One California (Odoff et al. 1986, Lewis et al. 1993), and
fox was tracked to 70 different dens during a two year competition with or predation on kit foxes may be a
study (K. Rails pers. comm.). Den changes have been factor in the apparent decline of kit foxes in the Santa
attributed to depletion ofprey in the vicinity ofthe den orClara Valley (T. Rado pers. comm.), and perhaps
to increases in external parasites such as fleas (Egoscueelsewhere in the northwestern segment of their range.
1956). Avoidance of coyotes is a more probable reasonCoyotes aggressively dominate encounters with red
for frequently changing dens because kit foxes can easilyfoxes and will pursue and kill both red and gray foxes
search their home range in one night for prey, and(Sargeant and Alien 1989), as well as kit foxes. Coyotes
parasites are unlikely to build to intolerable levels in 2 ormay reduce the negative impacts of red foxes on kit foxes
3 days (K. Rails pers. comm.) by limiting red fox abundance and distribution, but

details of interactions between the two species and the
Nightly movements on the Elk Hills Naval Petroleum extent to which coyotes might slow or prevent the

Reserves in California averaged 15.4 kilometers (9.6invasion of red foxes into kit fox habitats are unknown
miles) during the breeding season and were significantly(White et al. 1994, Rails and White 1995).
longer than the average nightly movements of 10.2
kilometers (6.3 miles) during the pup-rearing season. Activity Cycle.pSan Joaquin kit foxes are primarily
Movements during the breeding season also wereactive at night (i.e., nocturnal), and active throughout the
significantly longer than those made during the pup-year (Grinnell et al. 1937, Morrell 1972). Adults and
dispersal season (10.4 kilometers, 6.5 miles) (Zoellick etpups sometimes rest and play near the den entrance in the
al. 1987b). afternoons, but most above-ground activities begin near

sunset and continue sporadically throughout the night.
Home ranges of from less than 2.6 square kilometers Morrell (1972) reported that hunting occurred only at

(1 square mile) up to approximately 31 square kilometersnight. Yet predation on ground squirrels, which are
(12 square miles) have been reported by severalactive during the day (i.e., diurnal), by some populations
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indicates that kit foxes are not strictly nocturnal, adaptinginhabit grazed, nonirrigated grasslands, but also live next
to the activities of available prey (Balestreri 1981, Hallto and forage in tilled or fallow fields, irrigated row
1983, Orloffet al. 1986, O’Farrell et al. 1987b, Hansen incrops, orchards, and vineyards. In the northern portion of
litt. 1988). their range, kit foxes commonly are associated with

annual grassland (Hall 1983) and Valley Oak Woodland
Habitat and Community Associations.--Kit foxes (Bell 1994). Kit foxes inhabit grazed grasslands,

prefer loose-textured soils (Grinnell et al. 1937, Hallgrasslands with wind turbines, and also live adjacent to
1946, Egoscue 1962, Morrell 1972), but are found onand forage in tilled and fallow fields, and irrigated row
virtually every soil type. Dens appear to be scarce incrops (Bell 1994).
areas with shallow soils because of the proximity to
bedrock (O’Farrell and Gilbertson 1979, O’Farrell et al. Kit foxes use some types of agricultural land where
1980), high water tables (McCue et al. 1981), oruncultivated land is maintained, allowing for denning
impenetrable hardpan layers (Morrell 1972). However,sites and a suitable prey base (Jensen 1972, Knapp 1978,
kit foxes will occupy soils with a high clay content, suchHansen 1988). Kit foxes also den on small parcels of
as in the Altamont Pass area in Alameda County, wherenative habitat surrounded by intensively maintained
they modify burrows dug by other animals (Odoff et al. agricultural lands (Knapp 1978), and adjacent to dryland
1986). farms (Jensen 1972, Kato 1986, Orloff et al. 1986).

Historically, San Joaquin kit foxes occurred in 4. Reasons for Decline and Threats to Survival
several native plant communities of the San Joaquin
Valley. Because of extensive land conversions and Reasons for Decline.--Numerous causes of kit fox
intensive land use, some of these communities only aremortality have been identified, though, these have
represented by small, degraded remnants today. Otherprobably varied considerably in relative importance over
habitats in which kit foxes are currently found have beentime. Researchers since the early 1970s have implicated
extensively modified by humans. These includepredation, starvation, flooding, disease, and drought as
grasslands and scrublands with active oil fields, windnatural mortality factors. Shooting, trapping, poisoning,
turbines, and an agricultural matrix of row crops,electrocution, road kills, and suffocation have been
irrigated pasture, orchards, vineyards, and grazed annualrecognized as human-induced mortality factors (Grinnell
grasslands (nonirrigated pasture). Other plant et al. 1937, Morrell 1972, Egoscue 1975, Berry et al.
communities in the San Joaquin Valley providing kit fox1987a, Rails and White 1991, Rails and White 1995,
habitat include Northern Hardpan Vernal Pool, Northern Standley et al. 1992).
Claypan Vernal Pool, Alkali Meadow, and Alkali Playa.
These are found as relatively small patches in scattered By the 1950s the principal factor~ in the decline of the
locations. In general, they do not provide good denningSan Joaquin kit fox were loss, degradation, and
habitat for kit foxes because all have moist orfragmentation of habitats associated with agricultural,
waterlogged clay or clay-like soils. However, where they industrial, and urban developments in the San Joaquin
are interspersed with more suitable kit fox habitats theyValley (Laughrin 1970, Jensen 1972, Morrell 1975,
provide food and cover. Knapp 1978). Extensive land conversions in the San

Joaquin Valley began as early as the mid-1800s with the
In the southernmost portion of the range, the kit fox isArkansas Reclamation Act, and by 1958 an estimated 50

commonly associated with Valley Sink Scrub, Valleypercent of the Valley’s original natural communities had
Saltbush Scrub, Upper Sonoran Subshrub Scrub, andbeen lost (USFWS 1980a). In recent decades this rate of
Annual Grassland. Kit foxes also inhabit grazedloss has accelerated rapidly with completion of the
grasslands, petroleum fields (Morrell 1971, O’FarrellCentral Valley Project and the State Water Project, which
1980), urban areas (B. Cypher pers. comm.), and survivediverted and imported new water supplies for irrigated
adjacent to tilled or fallow fields (Jensen 1972, Rails andagriculture (USFWS in litt. 1995a). From 1959 to 1969
White 1991). In the central portion of the range, the kit alone, an estimated 34 percent of natural lands were lost
fox is associated with Valley Sink Scrub, Interior Coast within the then-known kit fox range (Laughrin 1970). By
Range Saltbush Scrub, Upper Sonoran Subshrub Scrub,1979, only about 6.7 percent of the San Joaquin Valley
Annual Grassland and the remaining native grasslands,floor’s original wildlands south of Stanislaus County
Agriculture dominates this region where kit foxes mostly remained untilled and undeveloped (USFWS 1980a).
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Such land conversions contribute to kit fox declinesdocumented denning along canals and in levees (Jones
through displacement, direct and indirect mortalities, andand Stokes 1981, Hansen 1988), adjacent to highways
reduction of prey populations. (ESA Planning and Environmental Services 1986b,

Hansen 1988), near wind farms (Hall 1983, Orloff et al.
Threats to SurvivaL--Loss and degradation of 1986), along power line corridors (Swick 1973), and at

habitat by agricultural and industrial developments andsanitary land fills (R. Faubion pers. comm.). Kit foxes
urbanization continue, decreasing carrying capacity ofalso are known to live in and adjacent to towns such as
remaining habitat and threatening kit foxes. LivestockTulare (G. Presley pers comm.), Visalia (Zikratch pers.
grazing is not thought to be detrimental to kit foxescomm.), Porterville (Hansen 1988), Maricopa, Taft, and
(Morrell 1975, Orloff et al. 1986), but may alter the McKittrick (J.M. Sheppard pers. comm.) and the City of
numbers of different prey species, depending on theBakersfield (Jones and Stokes 1981, B.L. Cypher pers.
intensity of the grazing. Livestock grazing may benefitcomm.). Bakersfield foxes (living in the Kern River
kit foxes in some areas (Laughrin 1970, Balestreri 1981),Parkway) are reported to behave differently from animals
but grazing that destroys shrub cover and reduces preyin more remote populations: they often scavenge food
abundance may be detrimental (O’Farrell et al. 1980,from parking lots and dumpsters, have small foraging
O’Farrell and McCue 1981, USFWS 1983, Kato 1986). ranges, often are diurnal, and are relatively tame. This

may be an expression of their ecological plasticity (e.g.,
Petroleum field development in the southern half ofGrinnell et al. 1937, p. 411, T. Murphy pers. comm., B.L.

the San Joaquin Valley affects kit foxes by habitat lossCypher pers. comm.).
due to grading and construction for roads, well pads, tank
settings, pipelines, and settling ponds. Habitat degradation All these influences combine to compress and
derives from increased noise, ground vibrations, ventingconstrict the kit fox into fragmented areas, varying in size
of toxic and noxious gases, and release of petroleumand habitat quality. The fragmentation of these areas
products and waste waters. Traffic-related mortality is coupled with the suspected high mortality during
also a factor for kit foxes living in oil fields. The dispersal may limit movement to and habitat of these
cumulative and long-term effects of these activities on kit lands. As the human population of California continues
fox populations are not fully known, but recent studiesto grow, the amount and quality of habitat suitable for kit
indicate that areas of moderate oil development mayfoxes will inevitably decrease. Continued habitat
provide good habitat for kit foxes, as long as suitablefragmentation is a serious threat to the survival of kit fox
mitigation policies are observed (O’Farrell et al. 1980,populations.
Spiegel et al. in press). The impacts ofoil activities at the
Elk Hills Naval Petroleum Reserves in California on kit The use of pesticides and rodenticides also pose
fox population density, reproduction, dispersal, andthreats to kit foxes. Pest control practices have impacted
mortality appeared to be similar in developed andkit foxes in the past, either directly, secondarily, or
undeveloped areas of the Reserve (Berry et al. 1987a).indirectly by reducing prey. In 1925, near Buena Vista
The most significant impact on kit fox abundance inLake, Kern County, seven kit foxes were found dead
developed oil fields appears to be mediated throughwithin a distance of 1 mile, having been killed by
habitat loss. However, the relationship between habitatstrychnine-poisoned baits put out for coyotes. It was
loss and population size in western Kern County issuspected that hundreds of kit foxes were similarly
unclear: the Midway-Sunset oil field is highly developeddestroyed in a single season (Grinnell et al. 1937). In
with about 70 percent ground disturbance yet fox1975 in ContraCostaCounty (where themainprey item
abundance is about 50 percent that of the undevelopedof kit foxes is the California ground squirrel), the ground
Lokern area (Spiegel et al. in press), squirrel was thought to have been eliminated county wide

after extensive rodent eradication programs (Bell et al.
Other developments within the kit fox’s range 1994). In 1992, two kit foxes at Camp Roberts died as a

include cities and towns, aqueducts, irrigation canals,result of secondary poisoning from rodenticides (Berry et
surface mining, road networks, non-petroleum industrialal. 1992, Standley et al. 1992). The Federal government
projects, power lines, and wind farms. Thesebegan controlling the use ofrodenticides in 1972 with a
developments negatively impact kit fox habitat, but kitban of Compound 1080 on Federal lands pursuant to
foxes may survive within or adjacent to them givenExecutive Order.    Above-ground application of
adequate prey base and den sites. Kit foxes have beenstrychnine within the geographic ranges of listed species
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was prohibited in 1988. Efforts have been underway tothe acquisitions in the Carrizo Plain, Ciervo-Panoche
greatly reduce the risk of rodenticides to kit foxesNatural Area, and the Lokern Natural Area. A multi-
(USFWS in litt. 1993). agency acquisition is underway which would secure

60,000 acres straddling western Merced, Stanislaus, and
Invasion and occupation of historical and potential kit eastern Santa Clara Counties. Other lands have been

fox habitats by nonnative red foxes may limitacquired as mitigation for land conversions, both
opportunities for kit foxes. Exclusion of kit foxes by temporary and permanent (Table 2). Mitigation in the
competing red foxes, direct mortality, and potential forform of management and research was granted to the
disease and parasite transmission all are issues that haveCalifornia Energy Commission, U.S. Department of
not yet been researched. Therefore, we know neither theEnergy (Naval Petroleum Reserves in California), Army
historical impacts to the kit fox, nor to what extent theNational Guard (Camp Roberts), and Department of
continuing expansion of the range ofnonnative red foxesDefense (Fort Hunter Liggett). Most of the current
will have on kit foxes, research literature arises from these sources and The

Smithsonian/Nature Conservancy-sponsored research
Accidents and disease, though not well documented, on the Cardzo Plain Natural Area (White and Ralls 1993,

are thought to play a minor role in kit fox mortalityWhite et al. 1994, Ralls and White 1995, White et al.
(USFWS 1983), however, at Camp Roberts rabies1996).
accounted for 6.3 percent of deaths of radio-collared kit
foxes (Standley et al. 1992) and there is concern that For over 15 years EG&G Energy Measurements has
rabies may be a contributing factor in the recent declineconducted research into the ecology of the kit fox
of kit foxes at Camp Roberts (P.J. White pets. comm.),population on the Naval Petroleum Reserves in
Random catastrophic events such as drought or floodingCalifornia, Kern County. Reports have covered such
present a significant threat.    Drought, with atopics as dispersal (Scrivner et al. 1987b), mortality
corresponding decline in prey availability, results in a(Berry et al. 1987a), and movements and home range
decrease in kit fox reproductive success (White and Ralls(Zoellick et al. 1987b). Additionally, they have
1993, Spiegel et al. in press). How extended periods ofevaluated habitat enhancement, kit fox relocation,
drought may affect kit fox populations is unclear, butsupplemental feeding (EG&G Energy Measurements
local extinctions are likely in some isolated areas.1992), and coyote control (Cypher and Scrivner 1992)as
Recently, small mammal populations have declinedmeans of enhancing recovery. Other life history
rapidly and severely, apparently due to the above averageinformation has come from studies sponsored in whole or
rainfall in the 1994-1995 precipitation year. In the Elkin part by CDFG, California Department of Water
Hills region, relatively few pupping dens were found in Resources, USFWS, Smithsonian Institution, Department
1995, and only a small proportion of kit fox pairsof the Army and Air Force, California Energy
apparently raised pups (B.L. Cypher pers. comm., L.K.Commission, and The Nature Conservancy (Hall 1983,
Spiegel pers. comm.). Archon 1992, Spiegel and Bradbury 1992, White and

Ralls 1993, White et al. 1994, 1996). Following the 1983
5. Conservation Efforts recovery plan, only three surveys for distribution have

been conducted, two in the northern range of the fox
The San Joaquin kit fox was listed as endangered by(Orloff et al. 1986, Bell et al. 1994), and one in western

the U.S. Department of the Interior in 1967 (USFWSMadera County (Williams 1990).
1967) and by the State of California in 1971 (Table l). A
recovery plan approved in 1983 proposed interim Large-scale habitat surveys have been conducted on
objectives of halting the decline of the San Joaquin kitthe Carrizo Plain (Kato 1986, Kakiba-Russell et al. 1991)
fox and increasing population sizes above 1981 levelsand the southern San Joaquin Valley (Anderson et al.
(USFWS 1983). 1991). A preliminary aerial survey for potential habitat

was conducted along the east side of the Valley (Bell et
Conservation efforts subsequent to the 1983 recoveryal. 1994). There also have been numerous smaller-scale

plan have included habitat acquisition by USBLM,
preproject surveys as part of the section 7 and 10(a)

CDFG, California Energy Commission, Bureau of
permit process of the Endangered Species Act, National

Reclamation, USFWS, and The Nature Conservancy.
Environmental Protection Act, and California

Purchases most significant to conservation efforts were
Environmental Quality Act laws and regulations.
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A population viability analysis was prepared forwork toward the establishment of a viable complex of kit
USFWS using RAMAS/a, a Monte Carlo simulation of fox populations (i.e., a viable metapopulation) on private
the dynamics of age-structured populations (Buechnerand public lands throughout its geographic range.
1989). Since this analysis, deficiencies in the databaseAlthough the exact dimensions of a viable kit fox
have been identified and a metapopulation analysis hasmetapopulation cannot be predicted in advance, there are
been completed (Kelly et al. 1995). This analysis,general principles from conservation biology that can
however, is preliminary and will be updated as newand must be applied for recovery of the San Joaquin kit
information is collected, fox (with due consideration to the current, inadequate

knowledge about the animal’s life history, distribution,
The U.S. Environmental Protection Agency County and status). Because kit foxes require large areas of

Bulletins governing use of rodenticides have greatlyhabitat and have dramatic, short-term population
reduced the risk of direct mortality to San Joaquin kit foxfluctuations, one cannot rely on a single population to
populations by State and county rodent-controlachieve recovery. Preliminary population viability
activities. The California Environmental Protectionanalyses suggest that the Carrizo Plain population, the
Agency, California Department of Food and Agriculture, largest remaining, is not viable by itself nor is it viable in
county agricultural departments, CDFG, and U.S.combination with populations in western Kern County
Environmental Protection Agency collaborated with the and the Salinas Valley.
USFWS in the development of County Bulletins that are
both efficacious and acceptable to land owners (R.A. Conserving a number of populations, some much
Marovich pers. comm.), more significant than others because of their large sizes

or strategic locations, therefore, will be a necessary
6. Recovery Strategy foundation for recovery. The areas these populations

inhabit need to encompass as much of the environmental
Though the kit fox has been listed for over 30 years, variability of the historical range as possible. This will

its status throughout much of its current range is poorlyensure that maximal genetic diversity is conserved in the
known. This is partly because so much of its historicalkit fox metapopulation to respond to varying
range in the San Joaquin Valley is in private ownership,environmental conditions, and that one environmental
Similar gaps in information are common to many of theevent does not negatively impact to the same extent all
other listed and candidate species being addressed in thisexisting populations. Also, connections need to be
recovery plan. However, recovery actions for the kit fox established, maintained, and promoted between
are also considered critical to the recovery of many of populations to counteract negative consequences of
these other species in the San Joaquin Valley. The kitinbreeding, random catastrophic events (e.g., droughts)
fox’s occurrence in the same natural communities asand demographic factors.
most other species featured in this plan and its
requirement forrelativelylargeareasofhabitatmeanits A sound, conservative strategy hinges on the
conservation will provide an umbrella of protection forenhanced protection and management of three
many of those other species that require less habitat,geographically-distinct core populations, which will
Therefore, a conservative recovery strategy is appropriate anchor the spine of the metapopulation. A number of
for this species and the following regional (or ecosystemsmaller satellite populations (number and location yet to
level) recovery actions should be given high priority, be determined, probably 9 to 12 or more) will be fostered

in remaining fragmented landscapes through habitat
Given the importance and urgency of the situation,management on public land and conservation agreements

the recovery strategy for the kit fox needs to operate onwith private land owners.
two distinct but equally important levels: the
continuation and expansion of recovery actions initiated The three core populations are:
subsequent to the original recovery plan using existing
information; and, the development of new information in 1. Carrizo Plain Natural Area in San Luis Obispo
concert with expansion of existing information, which is County;
currently inadequate for some aspects of recovery
management. 2. Natural lands of western Kern County (i.e., Elk

Hills, Buena Vista Hill, and the Buena Vista
Level A Strategy.--The goal of this strategy is to Valley, Lokern Natural Area and adjacent
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natural land) inhabited by kit foxes; and and Pajaro River watersheds with habitat for kit foxes;
Figs. 1 and 51) are located at Camp Roberts and Fort

3. The Ciervo-Panoche Natural Area of westernHunter Liggett in the Salinas River Watershed. Though
Fresno and eastern San Benito Counties. there are natural connections between the Salinas-Pajaro

Region, the Carrizo Plain Natural Area, and the San
These three core populations each are distinct. TheJoaquin Valley, the amount of movement of kit foxes

western Kern County and Carrizo Plain populations,between the Salinas-Pajaro Region and these areas is
although geographically close, are separated by theunknown, though one fox is known to have moved from
Temblor Range. Although both locations have high fox Camp Roberts to the Carrizo Plain (K. Ralls pets.
densities from time to time, they also have differentcomm.).
environmental conditions, which are reflected in the fact
that their population dynamics are not always Other lands in the San Joaquin Valley that have kit
synchronous (B.L. Cypher pers. comm., Endangeredfoxes, or the potential to have them, include refuges and
Species Recovery Program unpubl, observ.). Theseother lands managed by the CDFG, California
differences amongst the core populations are importantDepartment of Water Resources, Center for Natural
considerations in conservation planning.    Also, Lands Management, Lemoore Naval Air Station, Bureau
preliminary population viability analyses indicate that of Reclamation, and USFWS, as well as those on private
extinction probabilities increase dramatically if either thelands in western Madera County, central, western, and
Carrizo Plain or western Kern County population iseastern Merced County, eastern Stanislaus County,
eliminated. Finally, both of these locations have largenorthern Kings County, around Pixley National Wildlife
amounts of land in public ownership, lowering theRefuge and Allensworth Ecological Reserve in Tulare
burden on private land owners to assist in recovery of theCounty, Semitropic Ridge Natural Area and around the
kit fox. The Carrizo Plain and western Kern CountyBakersfield metropolitan area of Kern County (Figure
populations are important for kit fox recovery. 51).

The Ciervo-Panoche Natural Area population is Many of these more isolated natural lands exhibit
located more than 160 kilometers (100 miles) northwestsymptoms of ecosystem fragmentation such as
ofthe other two core populations. As with the other core degradation of natural communities and loss of
populations, it has significant numbers of foxes, at least itbiodiversity. Nevertheless, some fragments have
had historically and it still may from time to time, andresident kit foxes by virtue of their proximity to other
large expanses of land are in public ownership. It alsopopulations, and others serve as important corridors
experiences a different environmental regime from thebetween kit fox populations. For ex.ample, the California
other two. Finally, preliminary metapopulation viability Department of Water Resources’s Kern Fan Element
analyses indicate that recovery probabilities increase if aprovides an important linkage between kit foxes along
population is established or maintained in this area,the Kern River Parkway in Bakersfield and the western
apparently because of its different environmental regime.Kern County core population.

In addition to basing the choice of these three core Yet, many of these areas, despite having suitable
populations on the above criteria, this particularhabitat, have become so degraded over time, reduced in
metapopulationconfiguration has an additional important size, and isolated from extant kit fox populations that
advantage over combinations of other fox populations, they rarely have kit foxes today. When they do, these
These three populations are more or less connected tosmall, isolated populations are very susceptible to local
each other by grazing lands, although they are steep andextinction. It is likely that the degree of isolation from
rugged in many places. Kit foxes occur at varyinglarger, more stable kit fox populations is the primary
densities in the areas between the core populations (e.g.,reason for absence or very low densities of kit foxes on
Kettleman Hills), providing linkages between coresome of the larger parcels of natural land remaining on
populations, and also probably with smaller, morethe Valley floor (e.g., central Merced County, western
isolated populations in adjacent valleys. Madera County, and the Mendota area, Fresno County;

Williams 1990).
Important kit fox populations in the Salinas-Pajaro

Region (herein defined as the area of the Salinas River Connecting larger blocks of isolated natural land to
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core and other populations, thus, is an important element Level B Strategy.--While land retirement and habitat
of recovery of kit foxes. Connecting large blocks will restoration and management get under way, other urgent
help reduce the harmful effects of habitat loss andrecovery needs, which are primarily research-related or
fragmentation.    To enhance these connections,informational in nature, must be addressed. The
conservation lands on the Valley floor could be increasedacquisition of new and better information will permit
in size through acquisition of title or conservationrefinement of the viability models and land-use
easements, or a combination of both. optimization models that are under development for the

kit fox. In turn these models will assist in management of
Another complementary approach is to reduce thekit fox populations.

level of isolation by promoting conservation of kit foxes
on agricultural lands through "safe harbor" and other Needed is information on distribution and status
initiatives. New procedures and regulations must ensurethroughout most of its current and historical range. Much
that farmers are not penalized and farming not disruptedbetter information on the distribution, status and
by enhancing use of farmland by kit foxes. The goalmovements of kit foxes is needed, particularly in the
should be specific incentive programs to encourageSalinas-Pajaro Region and the northern and eastern San
farmers to maintain, enhance, or create habitat conditionsJoaquin Valley.
for kit foxes. The ideal situation would be to establish a
small number of breeding kit foxes in farm lands. A Good data also are needed on the use of agricultural
proposal to address habitat fragmentation in this way haslands by kit foxes. Better demographic information is
already been developed by the American Farmland Trustneeded for kit foxes living in natural, agricultural,
(Scott-Graham 1994). Those lands could then serve asresidential, and industrial lands throughout their range.
bridges between the more isolated refuges and reservesMost of the existing data are for the southern part of the
and the larger populations along the spine of theValley where the environmental regime is more arid, and
metapopulation, on the west side of the San Joaquindestruction of former fox habitat has been much more
Valley. recent. Better data on the relationship between prey

populations and kit fox population dynamics also are
Concurrently, strategic retirement of agricultural needed. A better understanding is needed of how kit

lands that have serious drainage problems will helpfoxes interact with red foxes, the indirect impacts of
reduce the effects of widespread habitat fragmentation ofrodenticide use, and the influence of predator control
populations.. Land retirement for reducing or eliminatingactivities.
drainage problems has been authorized by both State and
Federal governments. In particular, the Central Valley Recovery Actions.--Recognizing that recovery
Project Improvement Act of 1992 has provisions andrequires a dual track with simultaneous actions, recovery
funding for such land retirement. If land retirementactions are ordered in two lists, each of approximately
proves not to pose a contaminant issue, the program canequal priority to the other: a) habitat protection and
greatly boost recovery of kit foxes and other listedpopulation interchange, and, b)population ecology and
species and species of concern in the San Joaquin Valley.management. Habitat protection and enhancement
If large blocks (ideally, no less than 2,023 to 2,428requires appropriate land use and management. To do so
hectares [5,000 to 6,000 acres]) of drainage-problemoften requires purchase of title or conservation easement,
lands are retired from irrigated agriculture, the retiredor another mechanism of controlling land use. However,
farmland can be converted to habitat for kit foxes,until neededresearchiscompleted, if listedspeciesoccur
kangaroo rats, blunt-nosed leopard lizards, and otheron an acquired parcel, the general rule ofthumb should be
listed and sensitive species. Those land blocks canthat no dramatic changes in land use be made until
provide more than just habitat. They can also reduceappropriate management prescriptions have been
isolation and its detrimental effects. If strategically determined. Many elements of management must first be
located, they can provide "stepping stones" fordetermined by scientific research; thus the concept of
movement of kit foxes between Valley floor and west adaptive management (monitoring and evaluating
side populations. Strategic irrigated land retirement andoutcomes, then readjusting management directions
subsequent establishment as habitat conservation areas isaccordingly) is operative here. A high priority therefore
the most cost effective and rapid route to recovery of kit is the research required to determine appropriate habitat
foxes, management and other recovery actions.
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a. Habitat Protection and Population Interchange: that serve as an important bridge between the
Bakersfield area and the Elk Hills-Lokern core

i. Protect natural lands in western Kern County. area. This design is being maintained by the
new project owners, the Kern Water Bank

ii. Protect natural lands in the Ciervo- Panoche Authority.
Natural Area of western Fresno and eastern
San Benito Counties. ix. Maintain and enhance movement of kit foxes

between the Mendota area, Fresno County,
iii. Expand and connect existing refuges and natural lands in western Madera County, and

reserves in the Pixley-Allensworth and natural lands along Sandy Mush Road and in
Semitropic Ridge natural areas through the wildlife refuges and easement lands of
acquisition of existing natural land and Merced County. Specifically, maintain and
farmland with drainage problems, and by safe enhance the Chowchilla or Eastside Bypass
harbor initiatives, and natural lands along this corridor through

acquisition, easement, or safe harbor initiatives.
iv. Expand and connect (physically or by

"stepping stones") existing natural land in the x. Link natural lands in the Sandy Mush Road
Mendota area, Fresno County, with the area of Merced County with the population of
Ciervo-Panoche Natural Area, through kit foxes on natural lands to the east by a safe
restoration of habitat on retired, drainage- harbor initiative on farmland.
problem farmland.

xi. Protect natural land on the eastern base of
v. Maintain and enhance connecting corridors for Ortigalita Mountain and maintain and enhance

movement of kit foxes between the Kettleman a potential movement corridor through
Hills and the Valley’s edge through the farmed farmland between the base of Ortigalita
gap between the Kettleman and Guijarral Mountain, Merced County, and natural land to
Hills, and between the Guijarral Hills and the north along the edge of the Diablo Range
Anticline Ridge. through Santa Nella by zoning and cooperative

safe harbor initiatives.
vi. Maintain and enhance connecting corridors for

movement of kit foxes around the western xii. Protect and enhance existing kit fox habitat in
edge of the Pleasant Valley and Coalinga in the Salinas-Pajaro Region, centered on Camp
Fresno County, and between this area and Roberts and Fort Hunter Liggett.
natural lands on the western edge of the
Coastal Range in Kings and Kern Counties. xiii. Protect and enhance corridors for movement

of kit foxes through the Salinas-Pajaro Region
vii. Maintain and enhance movement of kit foxes and from the Salinas Valley to the Carrizo

through agricultural land between the Lost Plain and San Joaquin Valley.
Hills area and the Semitropic Ridge Natural
Area by strategic retirement of drainage- xiv. Protect existing kit fox habitat in the northern,
problem farmland, acquisition, and safe harbor northeastern, and northwestern segments of
initiatives, their geographic range and existing connections

between habitat in those areas and habitat
viii. Maintain and enhance habitat and movement farther south.

corridors around the south end of the Valley
between the Maricopa area on the west andb. Population Ecology and Management:
Poso Creek area on the northeast through
easements, zoning agreements, and safe i. Determine habitat restoration and management
harbor initiatives. One south Valley prescriptions for kit foxes. Such studies
component is already in place. Kern Fan should focus on factors that promote
Element provides valuable conservation lands populations of prey species, including several
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that are included in this recovery plan. and spatialparametersofpopulationscompared
Appropriate habitat management for those to environmental fluctuations (i.e., population
species is one of the highest priority issues in demography, including reproduction, mortality,
their recovery, and thus, indirectly in recovery survivorship, recruitment into the population
of kit foxes, and dispersal); and interactions of canid

species (i.e., kit foxes, red foxes, coyotes, free-
ii. Determine current geographic distribution and ranging dogs).

population status of kit foxes, with special
emphasis on potential habitat in eastern vi. Determine direct and indirect effects of rodent
Madera, Merced, Stanislaus, and San Joaquin and rabbit control programs on kit foxes, and
Counties and the Salinas-Pajaro Region. the economic costs and benefits of control

programs versus kit fox enhancement programs
iii. Establish a scientifically valid population for controlling ground squirrels and rabbits.

monitoring program range-wide at
representative sites, and periodically monitor vii. Measure genetic features and degree of
the status of these populations, isolation of agricultural "island" populations

and effective population movement between
iv. Determine use of farmland by kit foxes, core populations using DNA techniques.

Studies should determine types of crops and
cultural practices providing foraging habitat; viii. Determine the nature of interactions between
structures and landscape features providing kit foxes, red foxes, coyotes, and free-ranging
denning opportunities and promoting dogs on both farmland and grazing land. One
movement of kit foxes through agricultural element of this study should be to determine
land and between natural and agricultural land; which fox species benefits more from
demography of kit foxes in agricultural land; enhancement of farmland habitat for wildlife,
and red fox/kit fox interactions in an and what this means to survival of kit fox
agricultural setting (the latter topic is populations in farmland. Another element
discussed further in a subsequent action), should be to determine if coyote control

benefits red foxes to the detriment of kit foxes.
v. Measure population movements between the

three core areas and the Salinas-Pajaro Region
through genetic investigations and expansion
and coordination of existing population
studies. Ongoing studies at Elk Hills (Naval M. STATE LISTEO, FEO~L CANDIDATES
Petroleum Reserve #2 in California - U.S. Arid OTm~R Ar~IMAL SF~CmS OF CoNc~m~
Department of Energy and its contractors, and
Occidental of Elk Hills - Occidental Petroleum),
Fort Hunter Liggett (U.S. Army), Camp 1. Dune Community Insects
Roberts (CA Army National Guard), and the
Panoche Region (Endangered Species Three species of sand-dwelling beetles are not
Recovery Program, USFWS, Bureau of candidates for listing, but are of special interest. Though
Reclamation), should be expanded and theireach has a different pattern of distribution, all occur in
objectives redefined and coordinated. An similar, rare habitats in the northwestern portion of the
additional population study should be initiatedSan Joaquin Valley. There are several common elements
on the Carrizo Plain Natural Area and in their recovery, particularly protecting their habitats
coordinated withthese other studies. Importantand learning more about distribution, life history, and
common objectives of all studies should be:population status. First, individual accounts are
population estimates applicable to each regionpresented, then a composite conservation strategy is
and not just the facility (e.g., western Kern presented for them and their supporting biotic
County, Salinas-Pajaro Region); dispersalcommunities.
distance and success; fluctuations in vital rates
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a. Ciervo Aegialian Scarab Beetle Life History andHabitat.--Little is known about the
(Aegialia concinna) specific life history and habitat of the Ciervo aegialian

scarab beetle. In general, beetles of the Family
Taxonomy.--The Ciervo aegialian scarab beetleScarabaeidae, Subfamily Aphodiinae, eat dung and other

(Aegialia concinna) was described by Gordon and decaying organic materials. Most adults tunnel and form
Cartwright (1977) from the type locality 29 kilometersa dung ball underground for larva. Some larvae live in
(18 miles) southwest of Mendota, Fresno County,soil or sand, feeding on organic materials or plant roots
California. This beetle is a member of the Order(White 1983). The Ciervo aegialian scarab beetle has
Coleoptera, the FamilyScarabaeidae, Subfamily been associated with Delta and inland dune systems, and
Aphodiinae, and TribeAegialiini (Gordon and sandy substrates (Gordon and Cartwright 1988, Miriam
Cartwright 1988). Green Associates 1993). Plant associations specific to

this species are unknown.
Description.--The Ciervo aegialian scarab beetle is a

flightless, pale brownish-yellow to reddish-brown Reasons for Decline and Threats to Survival.-
beetle, with the upper surface always paler than theSuitable habitats for species associated with dune
underparts (Figure 52). This beetle ranges in length fromsystems in the San Joaquin Valley are limited and highly
3.25 to 4.0 millimeters (0.13 to 0.15 inch), and from 1.70fragmented. Dune systems have been destroyed or
to 2.0 millimeters (0.07 to 0.08 inch) in width (scientificseverely degraded by agricultural development, flood
measurement of insects is universally in metric units), control, water management, and off-road vehicle use

(Gordon and Cartwright 1977, Miriam Green Associates
The small size, pale color, and slender, smooth hind1993). As a result, populations of the Ciervo aegialian

legs distinguish the Ciervo Aegialian scarab beetle fromscarab beetle are locally isolated, making.them highly
others in the same genus (Gordon and Cartwright 1977,vulnerable to disturbances.
1988).

Historical and Current Distribution.--The Ciervo b. San Joaquin Dune Beetle
aegialian scarab beetle is known from only four localities (Coelus gracilis)
in Contra Costa, Fresno, and San Benito Counties
(Gordon and Cartwright 1988), and San Joaquin County Taxonomy.--The genus Coelus Eschscholtz, 1829,
(USFWS in litt. 1992a) (Figure 53). of the family Tenebrionidae (Coleoptera, Tentyriinae)

includes five species of burrowing beetles that are mostly
restricted to sand dunes in western coastal states of North
America. The San Joaquin dune beetle (Coelus gracilis)
was described by Blaisdell (1939) from the specimen
type collected near Antioch, Contra Costa County,
California.

Description.--The San Joaquin dune beetle is the
smallest species (average body length) of dune beetles,
with the male beetle averaging about 85 percent the size
of the female (Doyen 1976). In general, the body is
sturdy, inflated on top, and ranges in color from pale
yellowish-brown to dark brownish-black (Figure 54).

Historical and Current Distribution.--The San
Joaquin dune beetle historically inhabited inland sand
dunes from Antioch, Contra Costa County, in the north to
the Kettleman Hills, Kings County, in the south (Figure

Fig. 52. Drawing of the Ciervo aegialian scarab beetle 53) (Doyen 1976). Currently, this beetle is restricted to
(Aegialia concinna). Adapted from Gordon and Cartwright, small isolated sand dunes (250 to 10,000 square meters;
1977. 275 to 11,000 square yards) along the western edge of the
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Figure 53. Distributional records for three species of sand dune inhabiting beetles in the San Joaquin Valley, California.
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San Joaquin Valley. The population at the type localityvegetation. Less often they are found underground in
near Antioch, Contra Costa County, apparently has beenareas with no vegetation covering the surface. Their
eliminated (Doyen 1976, USFWS 1978, in litt. 1992a,occurrence in favorable habitats is very patchy (Doyen
1992b). 1976).

Life History and Habitat.--The San Joaquin dune Reasons for Decline and Threats to Survival.--
beetle is believed to be a detritivore, feeding uponThere is no evidence that this species has declined,
decomposing vegetation buried in the sand (Scarabeusthough it may be inferred so from the widespread loss of
Associates 1989). Nothing is known about the matingsand dune communities in the San Joaquin Valley
system of the San Joaquin dune beetle. In general, eggs(Gordon and Cartwright 1977)and apparent disappearance
of beetle species develop in the ovaries of the female andfrom the type locality (Doyen 1976). Doyen (1976)
may be laid singly or in masses, with hatching occurringbelieved that off-road vehicle use on dune habitats near
after several days (White 1983). Larval dune beetles,Kettleman City and Monocline Ridge, Fresno County,
including very small larvae, are common throughout thewas a threat to the species, though Hagen (1986) believed
year, indicating that oviposition (i.e., egg laying) occursthe disappearance of these beetles from Antioch Dunes
over a long period of time. Dune beetle larvae developwas due to over-stabilization or lack of sufficient
and pupate exclusively in the sand. Pupae have beendisturbance of the dunes.
found in the wild only in late spring and early summer
(Doyen 1976). The San Joaquin dune beetle resides in a
hot summer climate, and is active from about November e. Doyen’s Dune Weevil
through April, during the growth period of the winter (Trigonoscuta sp.)
short-lived plants under which it takes refuge. Few San
Joaquin dune beetles are found during summer months Taxonomy.--The primary reference on the taxonomy

(Doyen 1976). Adult dune beetles may live at least 6of the genus Trigonoscuta (sanddune weevils;
months in the laboratory, and for a year or longer in theColeoptera, Curculionidae) is theposthumously-

wild(Doyen 1976). published work of Pierce (1975).Pierce’s work
describes some 65 species and places the genus close in

San Joaquin dune beetles spend most of their time inevolution to the genus Tapinopsis, a group of flightless
sand soils. Larval stages are found exclusively in loosesand dune weevils from Chile. This judgment, based
sands. Adults typically reside 5 to 10 centimeters (2.0 tolargely on the congruence of certain internal
4 inches) or more underground under a canopy ofcharacteristics, upsets the accepted classification for

these groups (Lacordaire 1863); it also places Tapinopsis
as ancestral to Trigonoscuta. The numerous species in
the genus probably result from the separation and
isolation of small populations of these weevils by the
advance, retreat, and evolution of ancient and modem
coast lines and their associated dune and relict dune
systems (Pierce 1975).

The Doyen’s dune weevil, a species of Trigonoscuta,
has not been formally described (E.L. Sleeper pers.
comm.). It appears to be more closely related to coastal
than to desert species (E.L. Sleeper pers. comm.).
Sleeper (pers. comm.) has suggested the name
"Trigonoscuta doyeni," but until it is formally described
and named, it is not a recognized species.

Description.--Like all members of the genus,
Doyen’s dune weevils are flightless, and fit the general

Figure54. Illustration of San Joaquin dune beetle (by K_ristinadescription given by Pierce (1975) as "gray, sand-
Bocchini, © by CSU Stanislaus Foundation). colored, oval weevils," but are slightly lighter in color
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than other, coastal species (E.L. Sleeper pers. comm.),sparsely vegetated, unconsolidated dunes found from the
They range from 4.5 millimeters to 7 millimeters (0.18 towestern San Joaquin Valley to the Mojave desert and
0.27 inch) in length (Figure 55). Coachella and Imperial Valleys. This wide distribution

of the many inland representatives of the genus suggests
Historical and Current Distribution.--All that they each evolved from ancestral coastal species

Trigonoscuta species are associated with either coastal isolated by the retreat of the ocean from the Central
sand dunes, desert sand dunes, or other inland sand duneValley and interior desert areas about 3 million years ago
areas. Most inland species of the genus are found in the(Pierce 1975). Third, small, isolated populations are
desert Southwest. However, in the early 1960s, Dr.characteristic of this lineage, probably because of its
Ellbert L. Sleeper discovered a population of sand duneevolutionary history (Pierce 1975). Fourth, by various
weevils on a single sand dune in the Los Medanos area,accounts, sites in the central interior coast ranges of
just south of Kettleman Station in Kings County (FigureCalifornia with suitably loose sand dunes seem to be few
53). The same population was independently discoveredin number, widely scattered, and of a tenuous, transitory
several years later by Dr. John T. Doyen of thenature-~over time, some become consolidated and
Department of Entomological Sciences, University ofovergrown with vegetation, while others open up due to
California, Berkeley (E.L. Sleeper pers. comm.). Sincesome local disturbance (Scarabaeus Associates 1989,
that time, extensive surveys by several parties at over 30E.L. Sleeper pers. comm.).
sand-dune sites where the species might be expected to
occur, between Kettleman Station in the south and the According to Sleeper (pets. comm.), this solitary
Panoche Hills in the north, have failed to locate anotherpopulation of Trigonoscuta is found on the open "slip-
population (E.L. Sleeper pers. comm.), face," covering about 200 square meters (240 square

yards) of a modified, vegetated relict dune. Although
Based on the negative results of these surveys, and thedescribed as being "very abundant" on this site from

following additional points, it is unlikely that this1978 to 1980, only a single specimen was found in the
wingless beetle has had a significantly wider distributionspring of 1988 (Scarabaeus Associates 1989). Based on
in the recent past. First, many species of Trigonoscuta surveys in April 1993, the population was estimated to
are found in naturally isolated sand dune areas, just abovecontain about 150 to 200 individuals; weevils were again
the high tide zone along the Pacific Coast, from Victoria,observed at the site in April 1994 (E.L. Sleeper perso
British Columbia south to Baja California (Pierce 1975).comm.).
Second, these weevils are flightless and restricted to

Recent surveys by the Endangered Species Recovery
Program have confirmed that the species still occurs on
this relict dune. However, only three individuals were
found (Uptain et al. 1998). The three individuals were
found on the top of the dune rather than on the slip face.

Life History and Habitat.--As with other species of
Trigonoscuta, little is known about the biology or habits
of individuals of the Doyen’s dune weevil. They are
restricted to sand soils. Weevils in this genus are
associated with a wide variety of plant types, the larvae
feeding on the roots, the adults on the leaves (Pierce
1975, Scarabaeus Associates 1989). Atriplex (Scarabaeus
Associates 1989) andAstragalus oxyphysus (Uptain et al.
1998) are known host plants. Doyen’s dune weevils are
flightless and nocturnal.

With large numbers having been collected from
January through December, coastal species of

Figure 55. Illustration of Doyen’s dune weevil (by Kristina Trigonoscuta seem to be active year round. Desert
Bocchini, © CSU Stanislaus Foundation). species, on the other hand, mostly have been taken from

140

C--054650
(3-054650



Recovery Plan for Upland Species of the San Joaquin Valley

March through May, with a few having been collected in 1978). This action also would have resulted in some

January and February, indicating a shorter active seasonprotection for the scarab beetle and Doyen’s dune weevil

(Pierce 1975). Females have been observed laying eggspopulations. However, the proposal was withdrawn in

in April; first instar larvae also have been found in April 1980 (USFWS 1980b). In 1995, the Doyen’s dune

(Pierce 1975). Development time and number of larvalweevil was removed as a Category 1 candidate because

stages is not known, of concerns about the taxonomy of the species (USFWS
1995b). There have been no formal conservation efforts

Reasons for Decline and Threats to SurvivaL--As for the Ciervo and Doyen’s dune weevil. However, there
noted by Pierce (1975) many of the relict dunes inhabitedmay have been some secondary conservation effect from
by Trigonoscuta are very small in extent, but they haveactions taken to protect the San Joaquin dune beetle,
persisted for long periods. Surveys since the early 1960swhich was found to be "common" at the Los Medanos
have not located additional populations of Trigonoscuta site in the spring of 1988 (Scarabaeus Associates 1989, p.
on the open sandy areas of remnant dunes in the Panoche-7).
Coalinga area of the central interior coast ranges.
Although it is possible that others still could be found, the The other three areas where San Joaquin dune beetles

Los Medanos population is the only known extant have been found, and two sites for the Ciervo aegialian

population of Trigonoscuta in the San Joaquin Valley. scarab beetle are now covered under the Bureau of Land
Management’s Management Plan for the Panoche/

The primary threats to this species are the randomCoalinga Area of Critical Environmental Concern
effects of environmental and population processes facing(USBLM 1987). Although one of the stated objectives of
such a small, single population; fire; off-road vehicle use;this management plan is to monitor for the presence of
and road widening, sand stabilization, or other highwayDoyen’s dune weevils, the only known population at Los
maintenance activities by the California Department ofMedanos, though close, lies outside the management
Transportation (Caltrans). The site has been burnedarea. Based on prior surveys, there currently is no reason
several times by wildfire between 1994 and 1998to believe that the species is found in the management
resulting in the complete elimination of Atriplex, the area.
dune weevils’ primary host plant. This has undoubtedly
contributed greatly to their decline. Between 1978 and Caltrans modified their activities so as to not disturb
spring 1988, the area sustained "great off-road vehicleSan Joaquin dune beetles at a site in the Los Medanos
damage", vegetation had become "limited to a narrowarea that is within their right-of-way and across the

strip along the fence line" and "were it not for the fencehighway from the Doyen’s dune weevil population.
line, the species may well have been eliminated"Similarly, Caltrans will institute protection and
(Scarabaeus Associates 1989). Dr. Sleeper (pers.enhancement measures for the Doyen’s dune weevil (D.
comm.) has suggested that the population is relativelyYork pers. comm.).
safe from disturbance by off-road vehicle use because of
the steepness of the slip face. In recent years, off-road Conservation Strategy for the Dune Insect

vehicle use at the site has been nearly eliminated. TheCommunity.--Protecting the land surrounding the

lack of disturbance may have contributed to stabilizationpopulation of Doyen’s dune weevil, and the populations

of the sand dune by allowing grasses and forbs toof the two dune beetles on USBLM lands are important.

colonize the site, possibly resulting in a decline of duneThe dune weevil’s existing habitat may have to be

weevils, protected from all disturbances until populations can be
established elsewhere and its specific habitat requirements

Conservation Efforts of the Three Dune Species.--and life history are better known. The other two dune
The Ciervo aegialian scarab beetle, San Joaquin dunebeetles probably do not require specific habitat
beetle, and Doyen’s dune weevil are not candidates formanagement; however, because they both may feed on
Federal listing, but are considered species of concerndung, exclusion of livestock from inhabited sites should
(USFWS 1996). USFWS proposed that the San Joaquinnot be considered. Protecting habitat for Doyen’s dune
dune beetle be listed as threatened in 1978, and that theweevil also will require clearly identifying, for the
four remaining (of five original) sites where it was knownresponsible parties, the location of the population.
to exist, including the Monocline Ridge and LosProperly publishing the species name and description of
Medanos sites, be designated as critical habitat USFWSthe Doyen’s dune weevil is needed to clarify its status and
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for it to be eligible for consideration for candidate status. 4. Reevaluate the status of Doyen’s dune weevil
Translocation to suitable sites, most likely in USBLM’s within 3 years of recovery plan approval.
Panoche/Coalinga management area, is probably
necessary for long-term survival of the species. Because
little is known about its biology or life history, focused
studies to answer questions relevant to management are 2. San Joaquin Antelope Squirrel
important. (Amraospermophilus nelsoni)

Conservation Actions.--For the Ciervo aegialian Taxonotny.--The San Joaquin antelope squirrel is
scarab beetle and the San Joaquin dune beetle, the majorone of five species of antelope squirrels. Members of the

actions required to ensure conservation of these speciesgenus Ammospermophilus are confined to desert, arid

are to learn more about their life histories and specificsteppe, and open shrubland communities in the
habitat requirements. Inhabited sites on public landssouthwestern United States and northern Mexico.
should be protected from sand mining and off-roadAmmospermophilus nelsoni was described by Merdam
vehicle travel. Specific habitat management actions(1893) as a member of the genus Spermophilus; the type

should be based on information obtained from thesespecimen was from Tipton, Tulare County, California.

ecological studies. The status of the Ciervo aegialianA. nelsoni also has been placed in the genus Citellus.
scarab beetle and San Joaquin dune beetle should beTaylor (1916) distinguished the northern populations as a
reevaluated within 5 years of recovery plan approval orsubspecies, A. nelsoni amplus, but A. nelsoni currently is
when new information is available, whichever is less. considered to be monotypic (Hall 1981, Hafner 1981).

The situation appears most critical for Doyen’s dune Description.--The San Joaquin antelope squirrel
weevil, and the following are the requirements for(Figure 56)has a typical ground-squirrel shape: tiny,
ensudng conservation of this species: rounded ears, and streamlined, fusiform (spindle-

shaped) body with relatively short legs and tail. The tail
1. Publish the scientific name and description ofhas laterally projecting thick fringes of hairs, and is

the species, usually held cocked or curled over the back. The upper
parts are colored buffy-tan with a light stripe along the

2. Immediately begin studies to: sides. The underside of the tail is light grayish or whitish.
Individuals range from about 218 to 240 millimeters (8.5

a. " Gather information about its biology and to 9.4 inches) in length (Hall 1981), and adults weigh
natural history needed for management of
the species.

b. Determine the degree of threat to the
species by off-road vehicle use of this site,
if any, and what options exist for mitigating
or eliminating such threats.

c. Determine the degree of threat by Caltrans
activities at this site, if any, and what
options exist for mitigating or eliminating
such threats.

d. Determine if the introduction of the
Doyen’s dune weevil to new areas of
suitable habitat is a feasible, practical, and
acceptable option for lessening the
stochastic threats to its existence.

Figure 56. Illustration of a San Joaquin antelope squirrel
3. Promptimplementationofwhateveractionsare (Ammospermophilusnelsoni). Drawing by Deborah Basey (©

indicated by these studies, by D.F. Williams).
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from about 130 to 170 grams (4.6 to 6.0 ounces)existed mainly in marginal habitat in the mountainous
(Williams 1980). areas bordering its western edge. Substantial populations

were found only in and around Lokern and Elk Hills in
ldentification.~The San Joaquin antelope squirrel western Kern County, and on the Carrizo and Elkhorn

can be distinguished from the co-occurring CaliforniaPlains in eastern San Luis Obispo County.
ground squirrel by much smaller size; shorter, less bushy
tail with a flattened shape rather than the bottle-brush Since 1979, San Joaquin antelope squirrels have
shape of the California ground squirrel; and the presencedisappeared from many of the smaller islands of habitat
of a light-colored stripe along the sides of the body.on the Valley floor, including Pixley National Wildlife
Many people think antelope squirrels are chipmunks, butRefuge, Tulare County; Alkali Sink and Kerman
antelope squirrels lack the light and dark stripes on theEcological Reserves, Fresno County; and several areas
face and the light and dark stripes on the back, which arewithin the Allensworth Conceptual Area of Tulare and
characteristic of western chipmunks (Tamias spp.). Kern Counties (Williams 1980, Harris and Stearns 1991,

D.F. Williams unpubl, observ., Endangered Species
Historical Distribution.~The historical distribution Recovery Program unpubl, data).

of the San Joaquin antelope squirrel included the western
and southern portions of the Tulare Basin, San Joaquin FoodandForaging.--San Joaquin antelope squirrels
Valley, and the contiguous areas to the west in the upperare omnivorous. The amount and type of food consumed
Cuyama Valley and on the Carrizo and Elkhorn Plainsare mostly dependent upon availability. The squirrels eat
(Figure 57). They ranged from western Merced County green vegetation, fungi, and insects more often than
on the northwest, southward along the western side oftheseeds, even when seeds are relatively abundant
San Joaquin Valley to its southern end. They were(Hawbecker 1975, Harris 1993). Vegetation and seedsof
distributed over the floor of the San Joaquin Valley infilaree and red brome are the main food plants
Kern County and along the eastern edge of the Valley(Hawbecker 1953). Insects, principally grasshoppers,
northward to near Tipton, Tulare County (Hall 1981,are eaten regularly when available. Seeds of shrubs such
Williams 1980). San Joaquin antelope squirrels range inas ephedra and saltb~sh also are staples. Seeds and insects
elevation from about 50 meters (165 feet) on the Sanmay be necessary in the diet as sources of protein. When
Joaquin Valley floor to about 1,100 meters (3,600 feet) inseeds and grasshoppers are scarce, antelope squirrels eat
the Temblor Mountains. Antelope squirrels are notharvester ants (Hawbecker 1975). During spring,
common above about 800 meters (2,600 feet) on theespecially during severe drought, San Joaquin antelope
ridges and plains west of the San Joaquin Valley propersquirrels eat large quantities of ovaries and developing
(Williams 1980, D.F. Williams unpubl, data). The areaseeds of ephedra (D.F. Williams unpubl, observ.).
encompassed by the distribution records prior to
cultivation was approximately 1,398,600 hectares Reproduction and Demography.--The breeding
(3,456,000 acres). Grinnell and Dixon (1918) wrote thatperiod for San Joaquin antelope squirrels is late winter
San Joaquin antelope squirrels were unevenly distributedthrough early spring. There is only one breeding period
and occurred in abundance in only a few localities; oneper year, coinciding with the time of year when green
was in the Lokern and Elk Hills region of western Kern vegetation is present (Hawbecker 1953, 1958). Young
County. squirrels do not breed their first year (Hawbecker 1975).

Testes of males begin to enlarge in September or October
Current Distribution .--Extant, uncultivated habitat and reach maximum size by November or December,

for San Joaquin antelope squirrels was estimated in 1979long before the ovaries of females begin to develop (Best
to be 275,200 hectares (680,000 acres) (Williams 1980).et al. 1990). Copulation and conception usually take
This estimate encompassed the land occupied by towns,place in February or March. By the end of March, testes
roads, canals, pipelines, strip mines, airports, oil wells,begin to regress in size and maintain a minimum size of
and other developments. None of the best habitatabout 4 to 8 millimeters (0.2 to 0.3 inch) through the
described by Grinnell and Dixon (1918) remained. Onlysummer. All males are not reproductively active at the
about 41,300 hectares (102,000 acres) was rated as fair tosame time; some males may have enlarged testes in May
good quality, supporting from 3 to 10 antelope squirrels(Hawbecker 1975).
per hectare (1 to 4 per acre). Antelope squirrels had been
nearly eliminated from the floor of the Tulare basin, and Gestation lasts about 26 days. Embryos are present in
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Figure 57. Distributional records for the San Joaquin antelope squirrel (Ammospermophilus nelsoni).
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late January, but development is concentrated indegree, by the range of co-occurring kangaroo rat
February and early March. Embryos range in numberspecies. The range of giant kangaroo rats most nearly
from 6 to 11, with an average of 8.9 (Hawbecker 1975). coincides with that of the San Joaquin antelope squirrel,

but their microhabitats generally differ in many areas.
Young are born between March and April and are Populations of Heermann’s kangaroo rats are common in

first seen above ground when about 30 days of agemost areas where antelope squirrels are found. San
(Williams and Tordoff 1988). Young are weaned Joaquin kangaroo rats also occur in the same areas as San
beginning in late April; the last young are weaned in mid-Joaquin antelope squirrels, but these kangaroo rats are
or late-May (Hawbecker 1975). much smaller; their small-diameter burrows would have

to be enlarged considerably before antelope squirrels
Timing, nature, and distance of dispersal are poorlycould use them (Williams 1980).

documented; Hawbecker (1975) noted that weaned
young were still together in late May. Williams and San Joaquin antelope squirrels probably compete
Tordoff (1988) noted at least some family groups werewith kangaroo rats for seeds, especially those of grasses
still together in mid-July. Young San Joaquin antelopeand forbs, and, to a lesser extent, green herbaceous
squirrels on the Elkhorn Plain Ecological Reserve had amaterial. The extent to which kangaroo rats eat insects,
mortality rate of about 70 percent during their first year of an important staple for antelope squirrels, is unknown,
life, and adults had a mortality rate from about 50 to 60but insects are probably only a minor part of their diets.
percent (Williams and Tordoff 1988). Species of birds are probably the main competitors of

antelope squirrels for insects (Williams and Tordoff
Behavior and Species Interactions.--San Joaquin 1988). San Joaquin antelope squirrels are prey for a

antelope squirrels live in burrows, either of their ownvariety of animals: hawks, falcons, eagles, snakes, kit
construction or ones dug by kangaroo rats. They mayfoxes, coyotes, badgers and probably other predators
also take over and enlarge burrows dug by Heermann’s(Williams and Tordoff 1988).
kangaroo rats (Grinnell and Dixon 1918, Hawbecker
1947, 1953, Williams 1980). Hawbecker (1947, 1953) Activity Cycle.--San Joaquin antelope squirrels are
believed that antelope squirrels were dependent uponprimarily diurnal, usually active early or late in the day
kangaroo rats to dig burrows because the many burrows(Elliot 1904). Activity is reduced when ambient
examined by him all seemed to have been dug bytemperatures drop below about 10 degrees Celsius (50
kangaroo rats. In contrast, Grinnell and Dixon (1918)degrees Fahrenheit) (Hawbecker 1958), but on sunny
believed that they dug their own burrows. Burrows vary days they have been observed when air temperatures
in complexity and length, but generally have two to sixwere around 0 degrees Celsius (32,degrees Fahrenheit)
openings and are between about 30 and 50 centimeters(D.F. Williams unpubl, observ.). Activity also is reduced
(12 to 20 inches) deep. Favored locations for burrows areat high ambient temperatures, but the amount and critical
in the side of an arroyo, the berm of an unimproved road,temperatures at which activity is curtailed are unclear.
or under shrubs (Williams 1980). On the Elkhorn Plain Ecological Reserve, antelope

squirrels were observed at all hours of the day and at
Antelope squirrels make use of both shrubs andambient temperatures in excess of 42 degrees Celsius

burrows of giant kangaroo rats as sites of refuge from(108 degrees Fahrenheit) during July and August
predators as they move across their home ranges. They(Williams and Tordoff 1988). In contrast, Hawbecker
also regularly retreat to the shade of shrubs to avoid the(1958) noted that squirrels occasionally ventured into the
heat of the sun and to dump excess body heat to thehot sun only for short periods. They are active above
cooler, shaded ground. Burrows of giant kangaroo ratsground for extensive periods during the day in the spring
may serve the same purpose (Williams et al. 1988,when temperatures are generally between about 20 to 30
Williams and Kilburn 1992). degrees Celsius (68 to 86 degrees Fahrenheit).

California ground squirrels displace San Joaquin HabitatandCommunityAssociations.--SanJoaquin
antelope squirrels and may even restrict the range of theantelope squirrels live in relatively arid annual grassland
antelope squirrel (Taylor 1916, Harris and Stearns 1991).and shrubland communities in areas receiving less than
Hawbecker (1953) noted that the range of the Sanabout 23 centimeters (10 inches) of mean annualJoaquin antelope squirrel may be determined, to someprecipitation. They are most numerous in areas with a
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sparse-to-moderate cover of shrubs such as saltbushes,squirrels. Use of rodenticides for control of ground
California ephedra, bladderpod, goldenbushes,squirrels and San Joaquin antelope squirrels was reported
matchweed, and others. Shrubless areas are onlyby Grinnell and Dixon in 1918. Use of insecticides to
sparsely inhabited, especially where giant kangaroo ratscontrol leafhoppers and other insects might impact
are not present or not common, antelope squirrels negatively by temporarily reducing the

abundance of insects, an important source of food and
Hawbecker (1953) believed that most antelopemoisture duringsummer.

squirrels found in shrubless areas were nonbreeders. Yet,
on the Carrizo Plain Natural Area antelope squirrels are Threats to SurvivaL--The processes of habitat loss
widespread; permanent populations are found overand fragmentation are expected to continue on a much
thousands of acres without shrubs (Harris and Stearnssmaller scale than in the past, but the direct and indirect
1991, D.F. Williams, unpubl, observ.). Grinnell andeffects of these processes are expected to accelerate the
Dixon (1918) and Hawbecker (1953) observed that Sandecline of the species. Though one of the two largest and
Joaquin antelope squirrels rarely occurred on the Valleymost important habitat areas, the Carrizo Plain Natural
floor in areas with alkaline soils supporting halophytesArea, is now mostly in public ownership, potential
such as iodine bush and spiny saltbush. Highly alkalineprotection is tenuous for the species in the equally
soils on the Valley floor typically have water tables important population of the Lokern-Elk Hills area of
within a few centimeters to a meter (I to 40 inches) or so western Kern County. The sale of Naval Petroleum
from the surface, perhaps limiting habitation. SteepReserve #1in Elk Hills to private interests (Henry 1995a,
slopes and broken, rbcky, upland terrain are also scarcely1995b) could represent a threat to the San Joaquin
inhabited (Williams 1980). antelope squirrel if rates of exploration and production

are increased.
San Joaquin antelope squirrels require areas free from

flooding where they can place ground burrows. Soils Another threat to San Joaquin antelope squirrels on
must be friable. Substantial colonies investigated byprivate land may be the long-term effects of excessive
Hawbecker (1953) were almost always confined to loamgrazing by livestock. Elimination of shrubs and soil
and sandy-loam soils with moderate amounts of solubleerosion resulting from heavy use of rangeland
salts, but soils with a wide range of textures are usedcommunities by livestock can degrade their carrying
(Williams 1980). In shrubless areas, and many areas withcapacities for most member species. First affected are
sparse shrub cover, San Joaquin antelope squirrels arethose species dependent upon the plants most palatable
associated with giant kangaroo rats, and they also live inand vulnerable to grazing and browsing by livestock. San
burrow systems made by giant kangaroo rats (WilliamsJoaquin antelope squirrels appear to maintain good
and Tordoff 1988, Williams et al. 1993b, D.F. Williamspopulation densities on moderate-to-severely degraded
unpubl, observ.), rangelands where shrubs such as ephedra are common,

but it is doubtful that they could maintain viability
In the southern and western San Joaquin Valley, Sanindefinitely unless the processes of overgrazing and

Joaquin antelope squirrels are associated with open,resulting soil erosion were halted. Substantial soil
gently sloping land with shrubs. Typical vegetationerosion has occurred on both public and private lands
includes saltbushes and ephedra (Hawbecker 1975).throughout the historical geographic range of the species
Near Panoche, San Benito County, at an elevation of(Williams et al. 1993b, D.F. Williams unpubl, observ.).
about 360 meters (1,200 feet), they are associated withRangeland conditions in the region have deteriorated
such plants as California ephedra, California juniper,over the last several decades, and deep gully erosion is
matchweed, one-sided bluegrass (Poa secunda ssp.accelerating, even in areas where livestock grazing has
secunda), red brome, and red-stemmed filaree (Hawbecker been curtailed or reduced.
1958). Near Los Banos, Merced County, and near
Mendota, Fresno County, the habitat is mostly devoid of Conservation Efforts.--The San Joaquin antelope
brushy cover (Hawbecker 1947). squirrel was designated a threatened species by the State

of California in 1980 (CDFG 1980). The San Joaquin
Reasons for Decline.--Loss of habitat to agricultural antelope squirrel was removed as a Category 1 candidate

developments, urbanization, and petroleum extraction isfor Federal listing in 1995 (USFWS 1995b), and is now
the principal factor threatening San Joaquin antelopeconsidered a species of concern (USFWS 1996).
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San Joaquin antelope squirrels were the target species 1. Determine habitat management prescriptions
for the first unit of the Allensworth Ecological Reserve for San Joaquin antelope squirrels on the
(J. Gustafson pers. comm.), and one of several species southern San Joaquin Valley floor.
benefiting from other mitigation and nonmitigation land
protection actions (Table 2). The CDFG’s Bird and 2. Inventory potential habitat for San Joaquin
Mammal Conservation program funded studies on antelope squirrels in the Allensworth, Semitropic
ecology and habitatmanagement of San Joaquin antelope Ridge, and Kettleman Hills natural areas, and
squirrels (Williams et al. 1988)and studies of population along the western edge of the Valley between
survey methods, demography, and distribution (Harris PleasantValley,FresnoCounty, andMcKittrick
and S teams 199 I). The Biological Resources Division of Valley-Lokern Area, Kern County.
U.S. Geological Survey is studying effects of roads on
San Joaquin antelope squirrels in the Carrizo Plain 3. Protect additional habitat for San Joaquin
Natural Area, and interactions between San Joaquin antelope squirrels in the Pixley National
antelope squirrels and giant kangaroo rats (G. Rathbun Wildlife Refuge- Allensworth Natural Area.
pers. comm.). The Biological Resources Division also
funded a study of food habitats of San Joaquin antelope 4. Develop and implement a population monitoring

squirrels (Harris 1993). program for San Joaquin antelope squirrels at
sites representative of their existing geographic

Conservation Strategy.--San Joaquin antelope range.
squirrels in the two largest populations on the Carrizo
Natural Area and in western Kern County should be 5. Protect additional habitat for San Joaquin

protected by appropriate land uses and habitat antelope squirrels in the Panoche Region of

management. Ensuring that habitat for San Joaquin western Fresno and eastern San Benito

antelope squirrels is dedicated to conservation objectives Counties.

willrequirepurchaseoftitleoreasementtosomeparcels,
6. Protect additional habitat for San Joaquinand protection of habitat on existing public lands in

antelope squirrels in western Kern County.western Kern County. Additional populations need
protection, especially in western Fresno and eastern San 7. Protect additional habitat for San Joaquin
Benito County, along the fringe of the Valley between antelope squirrels in the Semitropic Ridge
Fresno and Kern Counties, and on the Valley floor. Natural Area.

The status of antelope squirrels in the Kettleman Hills 8. Reevaluate the status of San Joaquin antelopeand on the remaining islands of habitat in the southern squirrels within 3 years of recovery plan
San Joaquin Valley is precarious. Protection and approval.
enhancement of habitat in the Semitropic Ridge area of
Kern County is important to maintaining a population on
the Valley floor. Protecting and restoring habitat in the
area including Pixley National Wildlife Refuge and 3. Short-Nosed Kangaroo Rat
Allensworth Natural Area (this area encompasses all the (Dipodomys nitratoides brevinasus)
natural and abandoned farm lands in the Allensworth-
Delano area of Tulare and Kern Counties), and Taxonomy.uThe short-nosed kangaroo rat is one of
reintroducing antelope squirrels to Pixley Nationalthree subspecies of the San Joaquin kangaroo rat. The
Wildlife Refuge is necessary to secure a population in thetype specimen ofD. n. brevinasus was collected in 1918
eastern portions of the Valley. Both habitat restorationfrom Hays Station on the upper alluvial fan of Panoche
and management for San Joaquin antelope squirrels willCreek, Fresno County, California (Grinnell 1920).
require additional information derived from scientificHafner (1979), using discriminant analysis, reaffirmed
investigations, conclusions of earlier researchers that populations of D.

nitratoides on the Carrizo Plain and west of the Kern
Conservation Actions.--Actions required to conserve River alluvial fan, at the northwestern edge of Buena

the San Joaquin antelope squirrel, in approximate orderVista Lake, and west of the channels, sloughs, and lakes
of importance, are: fed by the Kern River were short-nosed kangaroo rats.
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Also, these waters at the west edge of the Valley floor occupied sites with extant natural communities show that
marked the boundary between the subspecies brevinasuspopulations mostly are small, fragmented, and widely
and nitratoides. The California Aqueduct closely scattered. Recent large-scale survey and trapping efforts
follows this boundary from the Buena Vista Lake bed include: the Panoche Region of Fresno and San Benito
west of LostHills. Counties (D.F. Williams unpubl, data, Endangered

Species Recovery Program unpubl, data); Cantua Creek,
Description.--See account of the Fresno kangaroo Fresno County (Williams et al. 1995, Williams and

rat for a general description of the species. Adult short-Tordoff 1988); the Kettleman Hills, Kings County
nosed kangaroo rats average larger in size than Tipton(Williams et al. 1988); western Kern County (Anderson
and Fresno kangaroo rats. Mean mass is about 39 to 44et al. 1991, EG&G Energy Measurements 1995a, b);
grams (1.4 to 1.6 ounces), head and body length averagesCarrizo Plain Natural Area (Vanderbilt and White 1992,
about 100 to 110 millimeters (3.9 to 4.3 inches), and tailWilliams et al. 1993b, Endangered Species Recovery
length about 115 to 130 millimeters (4.5 to 5.1 inches).Program unpubl, data); and Cuyama Valley (Endangered

Species Recovery Program unpubl, data). Populations
Identification.--See the Fresno kangaroo rat are known from around the edge of Pleasant Valley

account for ways to distinguish short-nosed kangaroo(Coalinga area), Fresno County; a few, scattered spots in
rats from other co-occurring species. The short-nosedthe Kettleman and Lost Hills, Kings and Kern Counties;
kangaroo rat can be distinguished from the Fresnothe Lokern, Elk Hills, San Emigdio, and Wheeler Ridge
kangaroo rat by its larger average measurements: meanregions of western Kern County; the Carrizo Plain
total length for males in different populations, 238 to 252Natural Area; and the Caliente Mountains at the north
millimeters (9.4 to 9.9 inches); for females, 232 to 246edge of the Cuyama Valley.
millimeters (9.1 to 9.7 inches); mean length of hind foot
for males, 35.7 millimeters (1.41 inches); for females, Occupied habitats for areas known to support short-
34.5 millimeters (1.36 inches); mean inflation of thenosed kangaroo rats have not been completely mapped,
auditory bullae for males, 22.6 millimeters (0.89 inch);and there are relatively large areas that offer potential
for females, 22.4 millimeters (0.88 inch) (Hoffmannhabitat for the species that have not been surveyed.
1975) (see accounts of Fresno and Tipton subspecies forHowever, because only a few thousand acres of historical
corresponding average measurements), habitat on the Valley floor remain undeveloped, and this

species occupies many of the same general areas
Historical Distribution.~The historical geographic occupied by giant kangaroo rats, but with a different

range of short-nosed kangaroo rats is only partly knownpattern of habitat use, the extant occupied area is unlikely
from museum and literature records and recent studies atto be more than about 12,000 to 15,000 hectares (30,000
a few sites. There has not been a comprehensive study toto 37,000 acres)--it is probably considerably less. The
define historical distribution, but the inhabited area waslarger estimate represents about 1.5 percent of the
greater than 1,000,000 hectares (2,471,044 acres),estimated historical habitat. Even if there was twice this
Short-nosed kangaroo rats occupied arid grassland andamount of currently occupied habitat and only 80 percent
shrubland associations along the western half of theas much historical habitat, the currently occupied area
Valley floor and hills on the western edge of the Valley only would be about 3.75 percent of historical habitat.
from about Los Banos, Merced County, south to the
foothills of the Tehachapi Range and extending east and Food and Foraging.--Short-nosed kangaroo rats
northward inland above the edge of the Valley floor to have essentially the same diet and foraging behavior as
about Poso Creek, north of Bakersfield (Figure 58). Theythe other subspecies of the San Joaquin kangaroo rat
also occurred on the Carrizo Plain and the upper Cuyama(Eisenberg 1963).
Valley (Grinnell 1920, 1922, Boolootian 1954, Hoffmann
1974, Hall 1981, Williams and Kilburn 1992, Williams Reproduction and Demography.~Captive-bred
et al. 1993b, Hafner 1979, Williams 1985). short-nosed kangaroo rats had a gestation period of 32

days and an average litter size of 2.3 (mode = 2). Litter
Current Distribution.---Current occurrences are mass at birth averaged 7.6 grams (0.27 ounce). Females

incompletely known because there has not been ashowed a postpartum (soon after giving birth)estrus
comprehensive survey for the species. Yet relatively(Eisenberg and Issac 1963). In captivity, a young female
intensive trapping surveys at several historicallyconceived at 12 weeks of age and produced two young
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Figure 58. Distributional records for the short-nosed kangaroo rat (Dipodomys nitratoides brevinasus).
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(Eisenberg and Issac 1963). kangaroo rat colonies on relatively steep, rocky slopes
(Williams and Tordoff 1988).

The reproductive season at higher elevations, such as
on the Carfizo Plain Natural Area, is about 2 to 3 months Activity Cycles.--Short-nosed kangaroo rats are
shorter than on the Valley floor (see Tipton kangaroo ratnocturnal and active year round. They do not become
account), with estrus commencing in late February ordormant. They frequently appear above ground shortly
March and ending by May most years, thoughafter sunset and before dark (Tappe1941, D. F. Williams
reproduction may continue through August in years withunpubl, data). They were not captured in the morning
a prolonged wet spring. Most females appear to havehours after sunrise on the Elkhorn Plain, but were taken in
only a single litter, and young-of-the-year females appearthe evening before sunset (Williams and Tordoff 1988).
to have reproduced only when there is a prolonged wetIn captivity, short-nosed kangaroo rats showed no
season (Williams et al. 1993b, Williams and Nelson indifference in activity under simulated full-moon and
press, Endangered Species Recovery Program unpubl,new-moon conditions (Lockart and Owings 1974).
data). Like other subspecies of the San Joaquin kangaroo
rat, populations of the short-nosed kangaroo rat undergo Habitat and Community Associations .--Short-
dramatic population fluctuations, and sometimesnosed kangaroo rats historically were found mostly on
disappear from an area (Williams et al. 1993b,flat and gently sloping terrain and on hilltops in desert-
Endangered Species Recovery Program unpublo data),shrub associations, primarily saltbushes and California
On the Elkhorn Plain, the population has fluctuated,ephedra. On the western slopes of the Temblor Range,
primarily in respohse to varying rainfall and plantSan Luis Obispo County, they also occur sparingly on
productivity (Figure 59). steep, rocky hillsides among chaparral yucca, ephedra,

and other shrubs, up to about 840 meters (2,750 feet)
Behavior and Species Interactions.--Behavior of (Vanderbilt and White 1992, Williams and Tordoff 1988,

short-nosed kangaroo rats was studied extensively in theD.F. Williams unpubl, data). On the Elk Hills Naval
laboratory and compared to other members of the familyPetroleum Reserves in California, they are most
Heteromyidae (Eisenberg 1963). Individuals usuallyabundant on flatter terrain with shrub densities between
live solitarily except when females are in estrus andabout0.1 and 0.17 per square meter (0.1 to 0.2 per square
tolerate the presence of a male. yard), as opposed to hilly terrain with higher shrub

densities (EG&G Energy Measurements 1995a, b).
Species interactions are essentially the same as for the

Fresno and Tipton subspecies. Short-nosed kangaroo Short-nosed kangaroo rats generally occupy grassland
rats can coexist with giant kangaroo rats only where therewith scattered shrubs and desert-shrub associations on
are scattered shrubs, and on the periphery of giantfriable soils. They inhabit highly saline soils around

Soda Lake, on the Carrizo Plain, and less saline soil
elsewhere. On the Valley floor, south of Los Banos,

~’ [] kan~aroo~am -~--plantproduetl~lty
~ Merced County, small populations, whose taxonomic

no. _~ identity is uncertain (exilis or brevinasus) live on levees
¯ o ~ secure from winter flooding, then move into seasonally
¯ ~’~ - ’g’~ flooded iodine bush shrublands during the summer

o "" ~ months, where at least some individuals reproduce

~a~’ 1~. loo ~.° (Johnson and Clifton 1992). In the Panoche Valley, San

~10.E .. ~ Benito County, short-nosed kangaroo rats are found on

~. ~ ~ ~" gentle slopes and rolling, low hilltops where some shrubs
z are present (Hawbecker 1951). Over most of their

0 ~r " " ~ ~ ~ ~ ~ ~ ~ ~                                    0 current range they are generally more numerous in
August Census lighter, friable soils such as the sandy bottoms and banks

of arroyos and other sandy areas (Williams and TordoffFigure 59. Number of short-nosed kangaroo rats captured1988, D.F. Williams unpubl, data).during August censuses, Elkhom Plain. Census periods were 6
days in duration. The Y2 axis shows mean net productivity per
square meter (Williams et al. 1993a, Endangered Species Reasons for Decline.--The main cause for decline of
Recovery Program unpubl, data), short-nosed kangaroo rats was the extensive agricultural
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developments of the 1960s through 1970s within theirtime (R. van de Hoek pers. comm., D.F. Williams unpubl.
range, made possible by the Central Valley and Stateobserv.). Cultivation ceased on most parcels between
Water projects. Loss of the best habitats and the largest1987 and 1989. Whether or not short-nosed kangaroo
populations they supported, together with fragmentationrats have recolonized any of the ground retired since is
and isolation, and subsequent random catastrophicnot known. Much of it may have lost too much soil to
events (e.g., drought, flooding, fire), have apparentlyprovide suitable habitat for this species.
caused their elimination from some sites still undeveloped.
In limited areas, widespread broadcasting ofrodenticides On the Carrizo Plain Natural Area, lack of grazing in
to control California ground squirrels (and sometimesyears of high plant productivity or other appropriate
kangaroo rats) may have contributed to elimination ofhabitat management poses an unknown level of threat to
some populations (Williams and Kilburn 1992). conserving short-nosed kangaroo rats.    Though

inappropriate management probably would not result
Threats to Survival.--Current and potential threats directly in elimination from the Natural Area, it probably

cannot be adequately assessed without a more completewould prevent the species’ population from reaching a
understanding of current distribution and populationsize and distribution that would adequately insulate it
statuses. Yet, from what is known of the biology of thefrom the negative effects of random catastrophic events
species, the greatest threats probably are random(e.g., drought, flooding, fire).
catastrophic events (e.g., drought, flooding, fire) and
inappropriate habitat management. Short-nosed kangaroo Conservation Efforts .--The short-nosed kangaroo
rats appear to be particularly sensitive to buildup of toorat has no protected status. It was removed as a Category
much plant material when grazing or other land uses that1 candidate for Federal listing in 1995 (USFWS 1995b),
reduce plant cover and mulch accumulation are curtailed,and is now considered a species of concern (USFWS
They also may be harmed by overstocking range land,1996). Though little direct conservation action has been
especially when it results in heavy browsing and death oftaken for this species, it has benefited from surveys and
shrubs. Fires that destroy saltbushes may reduce habitatavoidance of impacts on Federal property (EG&G
quality for the species. These factors probably vary, withEnergy Measurements 1995a,b); land purchases for the
lack of grazing or other vegetation management beingCarrizo Plain Natural Area by the State and Federal
less important or unimportant in the most arid portions ofgovernments; and from land purchases for mitigation
its range and most important in the wettest, and nonmitigation in the Sand Ridge area (The Nature

Conservancy), Lokern area (California Energy
The largest existing population of short-nosedCommission, The Nature Conservancy, USBLM,

kangaroo rats is in western Kern County in the Lokern CDFG), and possibly elsewhere in the Coalinga-Panoche
and Elk Hills region. Though several thousand acres areregions of Fresno and San Benito Counties (Table 2).
in public ownership, relatively little of it is adequatelyThe short-nosed kangaroo rat also has benefited from the
protected by title or statute. Privatization of the NavalCalifornia Energy Commission’s Ecosystem Protection
Petroleum Reserve #I at Elk Hills could lead to greaterProgram surveys and plans for the Southern San Joaquin
surface disturbance ifrates ofexploration and productionValley (Anderson et al. 1991), and its Biological
are increased. Unless a substantial proportion of theResources Inventory of the Carrizo Plain Natural Area
occupied habitat can be protected from development and(Kakiba-Russell et al. 1991).
the habitat managed by appropriate land uses, additional
habitat fragmentation and habitat degradation could lead The Bird and Mammal Conservation Program of the
to extinction of this population by random catastrophicCDFG, USBLM, Bureau of Reclamation, and Service
events (e.g., drought, flooding, fire), collectively have supported research on population

ecology and grazing impacts of kangaroo rats on the
Elsewhere, the only other sizable population is on theElkhorn Plain that has provided information on the

Carrizo Plain Natural Area. Though much of this is now population dynamics of short-nosed kangaroo rats
in public ownership, between one-third and one-half of(Williams et al. 1993b, Williams and Nelson in press,
the land in the Natural Area has not been grazed sinceEndangered Species Recovery Program unpubl, data).
acquisition. Another several thousand acres had beenOther important information has been gathered by
cultivated since at least the 1930s, some longer, and 0.1 toEG&G Energy Measurements (1995a, b) for the U.S.
1.0 meter (0.3 to 3 feet) of topsoil were lost during that Department of Energy during their small mammal
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monitoring and habitat relationships studies on the Naval from torrential rain. They should provide topographic

Petroleum Reserves in California, and the Californiaand biotic diversity. The vegetation should be actively
Energy Commission’s small mammal monitoringmanaged by an appropriate level of livestock grazing to
program in the Lokern Region (Anderson et al. 1991). prevent excessive accumulation of mulch and growing

plants until such time as optimum management
Conservation Strategy.~The short-nosed kangaroo conditions are determined by scientific research. Large,

rat will benefit from a detailed investigation of currentrelatively square blocks will minimize edge with
distribution and population status, a population agricultural lands and the consequent pest problems at
monitoring program, appropriate habitat management,the agricultural interface.
and habitat protection, particularly in western Kern
County, but probably also in the Panoche Region. Conservation Actions.--Needed to conserve short-
Habitat management prescriptions are likely to differ onnosed kangaroo rats, in priority of implementation, are:
the Carrizo Plain Natural Area from those in western
Kern County, and studies to determine appropriate land 1. Initiate and coordinate habitat management
use and vegetation management regimes are needed in studies for short-nosed kangaroo rats at sites
both areas, and probably elsewhere. The long-term representing the range of existing habitat
protection of natural land in the Elk Hills Naval conditions for the species, in the Carrizo Plain
Petroleum Reserves in California and the Lokern Area Natural Area, Lokern / Elk Hills region, and
are necessary to improve the status of the species, western Fresno County.
Determining the causes and stopping or reversing the
decline in short-nosed kangaroo rat populations in 2. Protect existinghabitatforshort-nosedkangaroo

western Kings and Fresno Counties and eastern San rats in the Naval Petroleum Reserves in

Benito County also are elements of conservation. A final California, Lokern area, and elsewhere in the

component of the conservation strategy for this species is region.

to restore and reintroduce short-nosed kangaroo rats to
lands retired from irrigated agriculture because of 3. Design andimplementarange-widepopulation

drainage problems. Ideally one or more major blocks of monitoring program that measures population

retired land can be connected by continuous habitat along and environmental fluctuations at sites

major intermittent stream channels to the natural land in representative of the range of sizes and habitat

the Panoche region, conditions for the species.

Three main constituents ofaconservation strategy for 4. Inventory and assess existing natural land

short-nosed kangaroo rats are: within the historical range of the short-nosed
kangaroo rat to assess population status.

1. Determining how to enhance habitat for short-
nosed kangaroo rats that lessens the severity of 5. Develop and implement research on restoration

cyclic population declines, of habitat for short-nosed kangaroo rats on
retired irrigated land.

2. Consolidating and protecting blocks of suitable
habitat for short-nosed kangaroo rats in western 6. Include habitat needs of short-nosed kangaroo

Kern, Kings, and Fresno Counties. rats in any plans by government to acquire and
restore drainage-problem lands within its

3. Restoring habitat for short-nosed kangaroo rats historical geographic range, particularly western
on farmland retired because of drainage Fresno County.
problems.

7. Restore habitat on retired agricultural lands as

Retired land ideally should be of several thousand needed.
acres each, minimally about 2,330 hectares (5,760 acres)
with a core of at least 800 hectares (about 2,000 acres) of 8. Reevaluate the status of the short-nosed

high quality habitat that is not subject to periodic kangaroo rat within 3 years of recovery plan

flooding from overflowing streams or sheet flooding approval.
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4. Riparian Woodrat disjunct by 1938 because no suitable habitat remained
(Neotomafuscipes riparia) between the type locality and the San Francisco East Bay

region, where two other subspecies (N.f. perplexa and N.
Taxonomy.~The riparian or San Joaquin Valleyf. annectens) could be found. Hall and Kelson (1959)

woodrat, Neotoma fuscipes riparia, is one of 11assignedaspecimenfromEINido, Merced County to this
described subspecies of the dusky-footed woodratsubspecies on the basis of geography.
(Hooper 1938). Although some taxonomic studies of the
genus Neotoma have been completed in recent years, no Current Distribution.~The range of the riparian
genetic analyses or further systematic revisions of thewoodrat is far more restricted today than it was in 1938
species N. fuscipes have been published since Hooper’s(Williams 1986). The only population that has been
(1938) report, verified is the single, known extant population restricted

to about 100 hectares (250 acres) of riparian forest on the
Description.--The riparian woodrat (Figure 60) is a Stanislaus River in Caswell Memorial State Park (Figure

medium-sized (200 to 400 grams; 7.05 to 14.11 ounces)6 I). Williams (1993) estimated the size of this
rodent with a stockier build and a tail that is well furredpopulation at 437 individuals. Analysis of California
(Hooper 1938, Williams et al. 1992) and not scaled,Department of Water Resources land use maps indicate
compared to the coexisting, nonnative roof or "black"that there were approximately 20 hectares (50 acres) of
rats (Rattus rattus). "natural vegetation" present along the San Joaquin River

near the type locality in 1988, though no woodrats have
Identification.---N. f riparia differs from other, been seen in that area. Today there is no habitat for

adjacent subspecies of woodrats by being larger, lighter,woodrats around E1 Nido, which is located about 8.9
and more grayish in color, with hind feet white instead ofkilometers (5.5. miles) east of the San Joaqoin River, the
dusky on their upper surfaces, and a tail more distinctlyclosest possible riparian habitat.
bicolored (lighter below contrasting more with the darker
dorsal color) (Hooper 1938). Food and Foraging.--Although some species have

more specialized diets than others (e.g., Stephen’s
Historical Distribution.--The type locality for the woodrat, N. stephensi, feeds almost exclusively on

riparian woodratis Kincaid’s Ranch, about 3 kilometersjuniper), woodrats are, for the most part, generalist
(2 miles) northeast of Vernalis in Stanislaus County,herbivores. They consume a wide variety of nuts and
California (Figure 61). Hooper’s (1938, p. 223)fruits, fungi, foliage and some forbs (Linsdale and Tevis
taxonomic analysis used only seven specimens, all from1951).
the vicinity of the type locality, but he believed that "it
probably ranges south, along the fiver bottom lands, as Behavior and Species Interactions.---Dusky-footed
far as southern Merced County or northern Fresnowoodrats live inloosely-cooperative societies and have a
County, since the same environmental conditionsmatrilineal(mother-offspring associations; through the
evidently prevail throughout this area." Hooper furthermaternal line) social structure (Kelly 1990). Unlike
pointed out that the range of the riparian woodrat wasmales, adjacent females are usually closely related and,

unlike females, males disperse away from their birth den
and are highly territorial and aggressive, especially
during the breeding season. Consequently, populations
are typically female-biased and, because of pronounced
polygyny (mating pattern in which a male mates with
more than one female in a single breeding season), the
effective population size (i.e., successful breeders) is
generally much smaller than the actual population size
(Kelly 1990).

Habitat and Community Associations.--Dusky-
footed woodrats inhabit evergreen or live oaks and other

Figure 60. Illustration of a riparian woodrat. Drawing by thick-leaved trees and shrubs (Kelly 1990, Williams et al.
Wendy Stevens ( © CSU Stanislaus Foundation). 1992). Riparian woodrats are common, however, where
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Figure 61. Distributional records for the riparian woodrat (Neotomafuscipes riparia).
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there are deciduous valley oaks, but few live oaks. They The woodrat population at Caswell Memorial State
are most numerous where shrub cover is dense and leastPark is vulnerable to flooding of the Stanislaus River.
abundant in open areas. In riparian areas, highestBecause of its well-developed arboreality (ability to
densities of woodrats and their houses are oftenclimb in trees), the woodrat itself is not as sensitive to
encountered in willow thickets with an oak overstoryflooding as some other brush-dwelling species (e.g., the
(Linsdale and Tevis 1951). riparian brush rabbit). However, woodrat houses are

essential for survival and these can be severely impacted
Dusky-footed woodrats are well known for their large by flooding, thus affecting population viability.

terrestrial stick houses, some of which can last for 20 or
more years after being abandoned (Linsdale and Tevis Conservation Efforts.--The riparian woodrat was
1951, Carraway and Verts 1991). At Caswell Memorial proposed for listing by the USFWS on November 21,
State Park, riparian woodrats also make houses of sticks1997 (USFWS 1997). Although the only known
and other litter (Williams 1993). At the Hastingspopulation has some protection by residing in Caswell
Reserve, Monterey County, dusky-footed woodratMemorial State Park, there are currently no conservation
houses range from 60 centimeters (2 feet) to 150efforts underway specifically to benefit the riparian
centimeters (5 feet) in height, and can be 120 centimeterswoodrat. The California Department of Parks and
(4 feet) to 240 centimeters (8 feet) in basal diameter.Recreation, however, has supported some general small-
Houses typically are placed on the ground against ormammal studies and studies on the woodrat population at
straddlingalogorexposedrootsofastandingtreeandareCaswell (Cook 1992, Williams 1993).
often located in dense brush. Nests also are placed in the
crotches and cavities of trees and in hollow logs. Conservation Strategy.--Unlikemanyothersensitive
Sometimes tree nests are constructed but this behaviorspecies in the San Joaquin Valley, the life history of the
seems to be more common in habitat with evergreen treesriparian woodrat is particularly well known through
such as live oak (Williams et al. 1992). studies on other subspecies of the dusky-footed woodrat,

particularly N.f. luciana (Linsdale and Tevis 195 I, Kelly
Reasons for Decline.--Although there is still no 1990). However, using this information to develop a

good estimate of the amount of riparian habitat remainingconservation plan is hampered by a lack of data on the
in the San Joaquin Valley, it is only a vestige of what itcurrent status and distribution of the species. Thus,
was 50 to 100 years ago. Thus, loss and fragmentation ofsurveys along all river corridors throughout its historical
habitat are the principal reasons for the decline of therange to identify and map remaining riparian habitat and
riparian woodrat. Much of this loss was the result of the extant woodrat populations, if any are found, must be a
construction of large dams and canals which divertedprimary element of a conservation strategy for the
water for the irrigation of crops and permanently alteredriparian woodrat.
the hydrology of Valley streams. More was lost through
cultivation of the river bottoms. Historically, cattle also Any conservation strategy for the riparian woodrat
probably impacted riparian woodrat populations sinceshould focus on a long-term goal of reducing the effects
the thick undergrowth, which is particularly important toof population fragmentation by establishing, wherever
woodrats, is sensitive to trampling, browsing and grazingpossible, linkages (corridors) between remnants of
by livestock, riparian habitat. If additional riparian woodrat

populations are discovered by surveys, priority should be
Threats to SurvivaL--The only known extant given to connecting occupied habitat patches. However,

population of riparian woodrat is small, with its sizeif no additional populations are found, then convenient or
limited by the available habitat. It is thus at an increasedlogical fragments will have to be reconnected and
risk of extinction because of genetic, demographic, andreintroduction of the species will be an important
random catastrophic events (e.g., drought, flooding, fire)component of the conservation strategy.
that threatens small, isolated populations. Because of its
breeding behavior, the effective size of woodrat Because much of the river bottom land in the San
populations is generally much smaller than the actualJoaquin Valley is in private ownership, a concerted
population size. This increases the risk of inbreedingoutreach effort must be made to enlist the help of
depression, landowners in the conservation of riparian woodrats and
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their habitat. Through progressive habitat conservation habitat, the establishment of riparian corridors,

plans and other existing programs (e.g., Riparian Habitat and the reintroduction, if necessary, of riparian
Joint Venture, Partners for Wildlife Program, and the woodrats to suitable habitat.
evolving "safe-harbor" concept), incentives must be
provided to encourage the establishment or restoration of 4. Inidate a genetic study of the Caswell Memorial

riparian habitat. State Park woodrats, and any other riparian
woodrat populations that can be sampled, to

All these conservation activities will depend on the determine inbreeding levels; and devise a

understanding and receptivity of private landowners, procedure for ensuring that translocations
Many of the private parcels of potential habitat for neither reduce genetic diversity in the parent
riparian woodrats on the Stanislaus and lower San population nor unduly restrict it in the

Joaquin Rivers have federally-owned wildlife habitat translocated population.
and flood easements, administered by the U.S. Army
Corps of Engineers (COE). This is true of the entire 5. Establish conservation agreements with willing

riparian corridor of the Stanislaus River downstream landowners that do not already have conservation

from Caswell Memorial State Park in Stanislaus and San easements, as appropriate and necessary, to

Joaquin Counties. The COE must diligently inspect accomplish habitat restoration, linkage, and

parcels with wildlife easements and ensure that the reintroduction goals.

requirements of those easements are being met. Beyond
that, the development of an effective outreach and 6. Begin efforts to restore and link riparian habitat,

incentive program focused on the owners of riparian and reintroduce woodrats, as appropriate.

lands is a critical and early step of any conservation
strategy.

Although the timing of these management actions
may depend on the development of additional

Conservation of the riparian woodrat may beinformation through surveys, some combination of

furthered by changes in the management of Nationalactions will almost certainly be necessary for

Wildlife Refuges in the San Joaquin Valley that willconservation. Therefore to the extent possible, planning

make these refuges more hospitable to riparian species,for such action should go forward along with surveys.

Such changes are specifically needed to help recover theThen appropriate management action can follow without

riparian brush rabbit (as discussed elsewhere in this plan)delay when surveys are finished.

and the woodrat.

Conservation Actions.-~C.onserving the riparian
5. Tulare Grasshopper Mousewoodrat depends on good information on status and

distribution and sufficient protected habitat. To achieve (Onychomys torridus tularensis)

these goals requires these actions: Taxonomy.--The genus Onychomys was described
by Baird (1858). The southern grasshopper mouse was1. A survey and mapping of all riparian areas
described as Hesperomys (Onychomys) torridus byalong the San Joaquin River and its major
Coues (1874). The Tulare grasshopper mouse (O.tributaries is of the highest priority. A cost-
torridus tularensis), one of 10 currently recognizedeffective survey can be carried out through a

combination of aerial photo interpretation,subspecies, was described by Merriam (1904b) from the

selective truthing of photos on the ground, andtype specimen collected near Bakersfield, Kern County,

judicious trapping where permission is requiredCalifornia.

and given. Description.--In general, mice of the genus

2. Develop in collaboration with owners of Onychomys have stout bodies with short, relatively thick

riparian land and local levee-maintenancetails (Figure 62). The pelage is sharply bicolored with the

districts an incentive program for preserving head, back, and upper sides pale-brown to grayish or

cover and riparian vegetation, pinkish cinnamon and the underparts white and distinctly
different from the upper parts. The tail is usually

3. Develop a plan for the restoration of riparian bicolored with a white tip (Hall and Kelson 1959,
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McCarty 1975). Juvenile pelage is gray; adult pelage is Current Distribution.--Currently, Tulare
buffy or tawny; and the pelage of older individuals maygrasshopper mice are known to occur along the western
be gray, closely resembling subadults in color (Hall andmargin of the Tulare Basin, including western Kern
Kelson 1959). Within-species variation in adult coatCounty, Carrizo Plain Natural Area, along the Cuyama
color may be a result of adaptation to local environmentalValley side of the Caliente Mountains, San Luis Obispo
conditions (McCarty 1975). The total body length of theCounty, and the Ciervo-Panoche Region, in Fresno and
southern grasshopper mouse ranges from 119 to 163San Benito Counties (Williams and Kilburn 1992, D.F.
millimeters (4.69 to 6.42 inches); tail length, 33 to 62Williams unpubl, data). Though there has not been a
millimeters (1.30 to 2.44 inches); hind foot length, 18 tocomprehensive survey of existing potential habitat, there
23 millimeters (0.71 to 0.91 inch); and ear length fromare several large blocks of historical habitat on the floor
notch, 11 to 18 millimeters (0.43 to 0.71 inch). Tailof the Tulare Basin where extensive trapping has
length is usually more than halfthe length ofthe body (48occurred, but no Tulare grasshopper mice have been
to 56 percent) (Hall and Kelson 1959). captured, such as Alkali Sink Ecological Reserve, Fresno

County, and Pixley National Wildlife Refuge, Tulare
The southern grasshopper mouse has five tuberclesCounty (Endangered Species Recovery Program unpubl.

(knob-like fleshy bumps) on the sole of each forefoot,data). The only recent record is the capture of a
and four on each hind foot. The soles of the feet aregrasshopper mouse in 1994 at Allensworth Ecological
covered with fur from heel to the beginning of the Reserve (CDFG in litt. 1998).
tubercles (McCarty 1975).

Food and Foraging.-- Southern grasshopper mice
Identification.--The Tulare grasshopper mouse can eat mostly small animals, with insects forming the bulk of

be told externally from coexisting species of white-their diets (Bailey and Sperry 1929, Che.w and Chew
footed mice (Peromyscus spp.) by its relatively short, 1970, Horner et al. 1964). Prey items include scorpions,
club-like tail and larger forefeet (McCarty 1975). beetles, grasshoppers, pocket mice, and western harvest

mice. Other ingested animals include spiders, mites,
Historical Distribution.--The Tulare grasshopper ants, insect cocoons, caterpillars, lizards, and frogs (Rana

mouse historically ranged from about western Mercedsp.) (Homer et al. 1964). They also eat seeds. Captive
and eastern San Benito Counties east to Madera Countygrasshopper mice stored sunflower seeds in their nest
and south to the Tehachapi Mountains; on the east, theyboxes during the winter months. The cache was used
ranged from Madera County south (Figure 63) (Newman only when no other food source was available (Bailey
and Duncan 1973, Williams and Kilburn 1992). and Sperry 1929).

Reproduction and Detno’graphy.--Specific
information on the reproduction and the mating system
of Tulare grasshopper mice is unknown. For southern
grasshopper mice in general, breeding occurs throughout
the year in laboratory settings, but is seasonal in natural
populations (McCarty 1975). Gestation is between 27
and 32 days, with two to six young born per litter. In the
wild, Tulare grasshopper mice may produce up to three
litters per year. Most litters are born from May through
July, with a sharp decline in August (Taylor 1968). Both
male and female southern grasshopper mice care for the

f young (Horner 1961).

The reproductive efficiency of female grasshopper
mice declines significantly following the first year.
Taylor (1968) reported that only 17 percent (8 of 47) of

Figure 62. Illustration of a Tulare grasshopper mouse,females that bore young in the laboratory bred in their
Drawing by Wendy Stevens based on photos © by B. Moosesecond year, and only 2 percent (1 of 47) continued into
Peterson. the third year. Female southern grasshopper mice rarely
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Figure 63. Distributional records for the Tulare grasshopper mouse (Onychomys torridus tularensis).
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remain reproductively active in the laboratory after 2(Hawbecker 1951, D.F. Williams unpubl, data).
years of age. The oldest female to successfully rear a
litter was 24 months old. The oldest male to sire a litter Predators of the Tulare grasshopper mouse are known
was 31 months old (Pinter 1970). Southern grasshopperto include American badgers, San Joaquin kit foxes,
mice survived in the laboratory up to 3 years, but mice incoyotes, and barn owls (Hawbecker 1951).
the wild probably live less than 12 months (Homer and
Taylor 1968). Activity Cycles.-- Tulare grasshopper mice are

nocturnal and active year round. They probably do not
Females appear to be sexually active for a singlebecome dormant, at least not for long periods, though in

breeding season, with a rapid onset of reproductivecaptivity individuals have exhibited short episodes of
senility following the In:st year. Females born early intorpor (D.F. Williams unpubl, observ.). Other aspects of
the year (April) may produce two or three litters prior to activity of Tulare grasshopper mice are unknown.
the end of the breeding season. Females born later in the
year would have the potential to produce up to six litters Habitat and Community Associations.--Tulare

in the following breeding season, but seasonality ofgrasshopper mice typically inhabit arid shrubland

breeding probably reduces the actual number to one tocommunities in hot, arid grassland and shrubland

three litters. Distinct lulls in the testicular activity ofassociations (Williams and Kilburn 1992). There is little
males during the breeding season also may contribute toinformation about the habitat requirements of the Tulare

low population densities (Taylor 1963). subspecies. Habitats recorded in the literature include
Blue Oak Woodland at 450 meters (1,476 feet) where it is

There is no information on demography or dispersalvery rare (Newman and Duncan 1973), and Upper
of Tulare grasshopper mice. Generally, southernSonoran Subshrub Scrub (Hawbecker 1951). Other
grasshopper mice exist at relatively low density and havereported habitats are alkali sink, dominated by one or
home ranges much larger than similarly-sized rodentsmore saltbush species, iodine bush, seepweed, and pale-
such as white-footed mice (McCarty 1975). leaf goldenbush; mesquite associations on the Valley

floor; saltbush scrub; Upper Sonoran shrub associations
Behavior and Species Interactions.~The most dominated by California ephedra/Anderson desert thorn;

consistent social unit is reported to be a male-female pairand grassland associations (primarily Arabian grass and
with offspring in a burrow system within a wide home red brome) on the sloping margins of the San Joaquin
range (McCarty 1975). Blair (1943)reportedthe home Valley and the Carrizo Plain region (Williams and
range size of male southern grasshopper mice was 3.2Tordoff 1988).
hectares (7.8 acres), and that of females was 2.4 hectares
(5.9 acres). The nest of the southern grasshopper mouse Reasons for Decline.--The habitat reduction,
is typically located in a burrow system that may havefragmentation, and degradation accompanying settlement
been abandoned by another small mammal (Bailey andand development of the Valley for agriculture are the
Sperry 1929, Hall and Kelson 1959). principal causes of decline of Tulare grasshopper mice.

Random catastrophic events (e.g. floods, drought
Adult males are highly territorial and frequentlycombined with their low reproductive rate and other

vocalize during nocturnal activity. Adult males emit ademographic factors probably are the most significant
high-pitched call, lasting several seconds, while standingfactors in elimination of fragmented populations.
on the hind legs with head raised and mouth open. CallsHowever, use of insecticides (first DDT and others, now
are less frequently given by females. Calling appears tomainly malathion) on natural lands to control beet
function as a territorial and spacing mechanismleafhoppers could have contributed to the disappearance
(McCarty 1975). of grasshopper mice from fragmented islands of natural

land on the Valley floor, both from direct and indirect
Small mammals associated with Tulare grasshopperpoisoning, and reduction of their staple food, insects.

mice include giant kangaroo rats, San Joaquin kangarooRodenticides targeted for ground squirrels and
rats (all three subspecies), Heermann’s kangaroo rats,insecticide drift from adjacent farmland may also have
California ground squirrels, San Joaquin antelopebeen a factor in elimination of grasshopper mice from
squirrels, San Joaquin pocket mice, California pocketfragmented parcels on the Valley floor.
mice, deer mice, harvest mice, and house mice
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Threats to SurvivaL--Habitat fragmentation and 3. Establish a range-wide monitoring program at
loss to cultivation, and, perhaps, inappropriate land sites representative of the range of occupied
management, are the most serious threats to Tulare communities and areas.
grasshopper mice. The naturally low reproductive rate,
low population density, and large home range 4. As (if) habitat areas on the Valley floor are
characteristic of southern grasshopper mice (McCarty increased in size by retirement of agricultural

1975) make this subspecies particularly vulnerable to land, restore habitat and reintroduce Tulare
loss and fragmentation of habitat (Williams and Kilburn grasshopper mice.

1992). There are no current overall estimates of
population size for this subspecies. 5. Include Tulare grasshopper mice in studies of

management and land uses on habitat of other
Conservation Efforts.--The Tulare grasshopper species of the same community associations.

mouse is not a candidate for Federal listing, but is
considered a species of concern (USFWS 1996). 6. Reevaluate the status of the Tulare grasshopper

mouse within 3 years of recovery plan approval.
Conservation Strategy.--The Tulare grasshopper

mouse lives in the same communities as the listed
kangaroo rats, blunt-nosed leopard lizard, and San
Joaquin kit fox. Its habitat needs, then, are essentially the 6. Buena Vista Lake Shrew

same as those of other members of this arid grassland and (Sorex ornatus relictus)

shrubland community assemblage. Protecting habitat for Taxonomy.--The Buena Vista Lake shrew (Sorex
the listed members of this assemblage shouldornatus relictus) was described by Grinnell (1932b) from
simultaneously protect habitat for Tulare grasshopperthe type specimen collected near Buena Vista Lake, Kern
mice. Of greatest concern, however, is the apparentCounty, California. This shrew is one of nine subspecies
elimination of populations on the Valley floor. This loss,of the ornate shrew (Sorex ornatus) (Merriam 1895, Hallif substantiated, suggests relatively high vulnerability to1981, Junge and Hoffmann 1981).
extinction by random catastrophic events (e.g., drought,
flooding, fire) or use of pesticides on even relatively large The systematic status of the Buena Vista Lake shrew
habitat areas. Effort needs to be directed at reaching anis uncertain because only a few specimens have been
understanding of the environmental factors of islandsavailable for comparison and a review of the systematics
where extinction has occurred. Knowledge gained canof the species has not been completed (Maldonado 1992).
be used in refining a strategy for ensuring that the sameAn evaluation of the systematics of the group, using
processes do not result in further eliminations andDNA analysis, is currently underway. Preliminary
eventual extinction of the entire metapopulation, results indicate that the Buena Vista Lake shrew is a

distinct evolutionary unit of ornate shrew (J. MaldonadoConservation Actions.--Habitat protection needs pers. comm.).
for Tulare grasshopper mice are essentially the same as
those for San Joaquin antelope squirrels and the three Description.--Ranges of external measurements
subspecies of the San Joaquin kangaroo rat. Additionalfrom the type specimen and two additional specimens
measures of highest priority for conservation of theare: total length, 98 to 105 millimeters (3.86 to 4.13
Tulare grasshopper mice are: inches); tail length, 35 to 39 millimeters (1.38 to 1.54

inches); hind foot length, 11.5 to 13 millimeters (0.45 to
1. Determine the current distribution and0.51 inch); and ear length from the notch, 6.5 to 8.5population status of Tulare grasshopper mice onmillimeters (0.26 to 0.33 inch). Weights ranged from 4.1isolated blocks of historical habitat on theto 7.6 grams (0.14 to 0.27 ounce). The upper surface ofValley floor of the Tulare Basin.

the Buena Vista Lake shrew is blackish-brown, with a
2. Analyze the environmental features of inhabitedpepper-and-salt pattern of buffy brown and black, the

black predominating. The sides are more buffy brownand uninhabited fragmented islands of natural
than the upper surface. The lower surface is smoke gray.land on the Valley floor to determine factors,

including pesticide use, that might be associatedThe tail is not noticeably bicolored and darkens towards

with survival and elimination, the end, both above and below (Grinnell 1932b).
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Identification.--The Buena Vista Lake shrew representative of the Buena Vista Lake shrew. No other
(Figure 64) differs externally from S. ornatus ornatus, recent records ofthis shrew are known, thoughonly afew
whose range surrounds that of S. o. relictus. The biological surveys have included attempts to capture
coloration of the Buena Vista Lake shrew is distinctly shrews (Clark et al. 1982, Germano in litt. 1992, T. Kato
darker, grayish-black, rather than brown. The body sizepers. comm., S. Tabor pers. comm.).
is slightly larger, but the tail is shorter. The teeth are
essentially the same, but the third and fifth unicuspids Conservation Efforts.--The Buena Vista Lake
(teeth behind the incisors that have a single main cusp)shrew is a Federal candidate for listing as threatened or
are even smaller relative to the other teeth (Grinnellendangered (USFWS 1996), and is a California State
1932b). Mammalian Species of Special Concern (Williams

1986).
Historical Distribution.--The Buena Vista Lake

shrew formerly occurred in wetlands around Buena Food and Foraging.wThe specific feeding and
Vista Lake, and presumably throughout the Tulare Basinforaging habits of the Buena Vista Lake shrew are
(Grinnell 1932b, 1933a; Williams and Kilburn 1984,unknown. In general, shrews primarily feed on insects
Williams 1986). As early as 1933, Grinnell (1933a)and other animals, mostly invertebrates (Harris 1990,
found the distribution of this species to be muchWilliams 1991, Maldonado 1992). Food probablyisnot
restricted due to the disappearance of lakes and sloughs,cached and stored, so the shrew must forage periodically
Since Grinnell’s (1932b) report, Buena Vista Lake andday and night to maintain its high metabolic rate.
the surrounding lakes and Valley Freshwater Marshes
have been drained and cultivated. Further, canals in the Reproduction.--Nothing is known specifically

area are steep-sided and kept free of vegetationabout the reproduction and mating system .of the Buena

(Williams and Kilburn 1992). Vista Lake shrew. In general, the reproductive period of
the ornate shrew extends from late February through

Current Distribution.--Little is known about the September and early October (Rudd 1955, Brown 1974,
current distribution of the Buena Vista Lake shrew. It Rust 1978). The breeding season of the Buena Vista
was rediscovered in 1986 by Robert Hansen duringLake shrew may begin in autumn and end with the onset
excavations on the Kern Lake Preserve (Figure 65) (D.F. of the dry season in May or June. In high-quality habitat
Williams unpubl, observ.). The status of thispopulationin permanent wetlands, the breeding season may be
was assessedin the early 1990s (Center for Conservationextended (Center for Conservation Biology 1990,
Biology 1990, Maldonado 1992) and most recently inWilliamsinlitt. 1989). Up to two litters are produced per
1995 (Maldonado 1998). Two shrews were alsoyear containing four to six young (Owens and Hoffman
collected in 1992 and one in 1994 at the Kern National1983).
Wildlife Refuge (J. Allen pers. comm.). Water
management practices at the Refuge have focused on Demography.--Little is known about population
waterfowl, and riparian habitat has not received adequatenumbers, home range, or territoriality of the Buena Vista

water over the years to maintain riparian diversityLake shrew or ornate shrews in general. Twenty-five
(Engler in litt. 1994). Any other extant populationsBuena Vista Lake shrews were captured during four
found within the Tulare Basin may or may not betrapping sessions from December 1988 through May

1989. Only one animal was recaptured (Freas 1990). In
captivity, ornate shrews defend nest sites (Newman
1976). Population densities of the taxonomically related
species, S. vagrans vagrans, in western Washington,

.... : ’ varied from about 25.8 per hectare (10.12 per acre) in fall
~ and winter to 50.2 per hectare (20.32 per acre) at the high

~ ~i~’.~i~’..~ ~\ point in summer (Newman 1976). Though no values are
available for S. ornatus, trapping results suggest that S. o.
relictus exists at much lower densities, probably no more
than 10 to 15 per hectare (4 to 6 per acre) at the high point.

Figure 64. Illustration of a Buena Vista Lake shrew. Souce: Assuming a density of 13 per hectare (5.3 per acre), and
Daniel F. Williams. a desired population size of no less than 5,000
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Figure 65. Recent distributional records for the Buena Vista Lake shrew (Sorex omatus relictus).
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individuals, approximately 400 hectares (I,000 acres)ofmay be a single remaining population. By the early
occupied habitat would be required for long-term1930s, the former Tulare, Buena Vista, Goose, and Kern
conservation, lakes were virtually dry and open for cultivation (Griggs

1992). Historical Buena Vista Lake now is cultivated,
Behavior and Species lnteractions.--Pairs of ornate and Kern Lake has been reduced to 13.4 hectares (33

shrews lived together in captivity without antagonism ifacres) with a small pond and artificially-maintained
adequate food and water were provided (Owen andwetland, and a more xerophytic community of annual
Hoffmann 1983). Although shrews were not observedand perennial saltbushes, saltgrass, and annual grasses
burrowing in leaf litter on cage floors, they are thought toand forbs (Center for Conservation Biology 1990,
burrow in natural settings (Rudd 1953). During hotWilliams and Kilburn 1992).
weather in dry habitats, the ornate shrew may restrict its
daytime activity to burrows of other animals (Pearson Threats to SurvivaL~The Buena Vista Lake shrew
1959). is a limited local endemic subspecies (Williams and

Kilburn 1992), has never been found to be locally
Activity Cycle.---Ornate shrews are active day and abundant, and lives in very restricted areas of marshy

night (Pearson 1959, Newman and Rudd 1978, Rustwetland habitat (Bradford 1992). Because the sole
1978). Nocturnal activity predominates, especiallypopulation is small (only 10 individuals as of 1995) and
during the breeding season, in the Suisun shrew (S.o.occurs in a single small location (30 acres at the former
sinuosus; Rust 1978). The intensity and distribution ofKern Lake Preserve), the Buena Vista Lake shrew is
activity within a 24-hour period varies with sexualextremely vulnerable to natural or human-made
maturity (Rust 1978). environmental impacts. Kern Lake Preserve is privately

owned by the J.G. Boswell Company, and was privately
Habitat and Community Associations.~Ornate managed by The Nature Conservancy until recently. The

shrews in general tend to be associated with the structurepartnership between The Nature Conservancy and J.G.
of the vegetation rather than with species composition ofBoswell Company was terminated in early 1995, and
the community (Owen and Hoffmann 1983). Buenaefforts by USFWS to negotiate a Conservation
Vista Lake shrews occupied ValleyFreshwaterMarshes Agreement with J.G. Boswell Company have failed
on the perimeter of Buena Vista Lake and probably(Reed Tollefsun pers. comm., K. Freas pets. comm.).
occurred throughouttheTulareBasin(Williams 1986),Thus, the shrew’s only known habitat is without
though most of the marshlands were drained or dried upprotection, and there is a possibility that the water supply
prior to the discovery of the shrew in 1932 (Grinnellthat maintains the pond and wetland plant community
1932b). Recent captures on the Kern Lake Preservewill be diverted elsewhere for irrigated agriculture.
occurred in areas with a dense wetland vegetative coverElevated concentrations of selenium also represent a
and an abundant layer of detritus (decomposedserious human-made environmental threat to the Buena
vegetation) (Center for Conservation Biology 1990,Vista Lake shrew. Ornate shrews captured at Kesterson
Maldonado 1992). Plant species associated within theseNationalWildlife Refuge showed selenium concentrations
areas include Fremont cottonwood (Populusfremontii), three to twenty-five times greater than those found for
willows (Salix spp.), glasswort, alkali heath, wild-ryeany other small mammal at the same site (Clark 1987).
grass Elymus sp.), and Baltic rush (Juncus balticus). High selenium levels have been measured in evaporation
Animal species captured on the Preserve, but only in theponds within the agricultural lands immediately
xerophytic community, were deer mice and Californiasurrounding the former Kern Lake Preserve (California
pocket mice (Center for Conservation Biology 1990). Department of Water Resources in litt. 1997). Potential

dietary selenium concentrations, from sampled aquatic
Reasons for Decline.---Loss and fragmentation of insects, are within ranges toxic to small mammals (Olson

habitat are the major causes for decline and threat to the1986, Skorupa et al 1996), and could potentially
Buena Vista Lake shrew’s survival (Williams andadversely affect the shrew. Such effects could include,
Kilburn 1984, 1992). The conversion of natural lands tobut may not be limited to, reduced reproductive output or
agriculture and diversion of fresh water supplies havepremature death (Eisler 1985, Skorupa et al 1996). The
eliminated most of the riparian habitat that onceBuena Vista Lake shrew also faces high risks of
supported the shrew, reducing the subspecies to what    extinction from random catastrophic events (e.g. floods,
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drought and inbreeding). There are no known viable Critical to conservation is the establishment of habitat
populations of Buena Vista Lake shrews outside thethat can support expansion and introduction efforts.
former Kern Lake Preserve for recolonization if a Areas appropriate for habitat establishment include
catastrophic event were to occur at this site. While thewetland areas within the Kern Water Bank Habitat
species still occurs within its limited range, it is notConservation Plan. Wetland creation and water
known whether or not the population is declining, howconveyance facilities such as canals and ditches will
habitat conditions may be affecting the population, norprovide habitat for this species, although it is unlikely
how small population size may be affecting genetic andthat this habitat would become occupied in any other way
behavioral stability, than by deliberate introduction. Introductions would be

under cooperative agreement with the resource agencies
Conservation Efforts.--Establishment of the Kern and Kern Water Bank Authority, or by other means

Lake Preserve, through an agreement between the owner,(USFWS in litt. 1997b). Two other areas are the State
J.G. Boswell Company, and The Nature ConservancyTule Elk Reserve near Tupman, another area where
provided protection of habitat for the Buena Vista Lake negotiations are underway to secure a permanent water
shrew and several candidate plant species from 1985 tosupply (J. Single pets. comm.), and the Kern National
1995. The Nature Conservancy sponsored a populationWildlife Refuge. Expansion of habitat, introduction
census for the species on the Preserve in 1988-1989efforts, andtheprotectionoftheBuenaVistaLakeshrew
(Center for Conservation Biology 1990). More recently, should be an objective of any future National Wildlife
USFWS sponsored a study to determine current status ofRefuge and Ecological Reserve development and
the shrew at the Preserve and to try to locate othermanagement plans.
populations (J. Maldonado pets. comm.).

The status of the Buena Vista Lake shrew should be
In 1994 and 1995, USFWS worked with the J.G. reevaluated within 3 years of recovery plan approval.

Boswell Company and The Nature Conservancy in an
attempt to reverse The Nature Conservancy’s decision to
no longer manage the Preserve. USFWS has been
working to develop a prelisting conservation agreement. 7. Riparian Brush Rabbit
Currently, there is an impasse: there is no conservation (Sylvilagus bachmani riparius)
agreement for the property and no active management of
habitat for the species that live there (J.A. Medlin in litt. Taxonomy.--The brush rabbit was described as

1995b). Lepus bachmani by Waterhouse in 1838 and renamed L.
trowbridgii by Baird in 1855, and redescribed with the

Conservation Strategy.--The Kern Lake site should currently accepted specific name ofSylvilagus bachmani
be preserved in perpetuity for the Buena Vista Lake by Lyon in 1904 (Larsen 1993). The species is found
shrew. In addition, greater efforts to locate and protectwest of the Cascade-Sierra crest from the Columbia
other extant populations of Buena Vista Lake shrewsRiver to the tip of Baja California (Williams and Basey
within the Tulare Basin are needed. Remnant patches of1986). Thirteen subspecies of brush rabbit are
suitable habitat that might support the Buena Vista Lakerecognized. The riparian brush rabbit, S. b. riparius, is
shrewincludeareaswithintheBuenaVistaLakeAquaticone of eight subspecies found in California. It was
Recreation Area, the Buena Vista Golf Course, and alongdescribed by Orr (1935) based on a specimen from the
the Buena Vista Slough, Goose Lake Slough and thewest side of the San Joaquin River about 3 kilometers (2
Kern River west of Bakersfield (J. Maldonado pers. miles) northeast of Vernalis in Stanislaus County,
comm., Williams in litt. 1994). Additional areas ofCalifornia.
suitable moist locations that might provide remnant
shrew habitat occur within the Pixley National Wildlife Description.--Brush rabbits are small, brownish
Refuge west of the former Tulare Lake bed, as well as rabbits that can be distinguished from their relative, the
around the former Goose Lake bed (Harris 1990). Areasdesert cottontail, by a smaller, inconspicuous tail and
south along Jerry Slough east of Buttonwillow Ridgeuniformly colored ears (no black tip) (Figure 66). The
may provide remnant shrew habitat as well (P. Collinsadult riparian brush rabbit is about 300 to 375 millimeters
pers. comm.). (10.58 to 13.23 inches) long, and can be distinguished

164

C--054674
(3-054674



Recovery Plan for Upland Species of the San Joaquin Valley

from other subspecies by its relatively pale color, gray Reproduction and Demography.--Breeding of

sides, darker back, and the fact that, viewed from above,riparian brush rabbits is restricted to approximately

its cheeks protrude outward rather than being straight orJanuary to May, putting this species at a competitive

concave (Orr 1940). disadvantage to the desert cottontails outside the park
that breed all year. Gestation is about 27 days, the usual

Historical Distribution.--Historically, the riparian litter size is three or four, and females produce three to
brush rabbit is believed, based on the presence of suitablefour litters during the season. On average, a female may
habitat, to have been found associated with riparianproduce 9 to 16 young each year. Although this is a
forests along portions of the San Joaquin River and itsrelatively high reproductive rate, it is lower than many
tributaries on the Valley floor, from at least Stanislausother cottontail species, and five out of six rabbits do not
County to the Delta (Orr 1935). survive to the next breeding season (Mossman 1955,

Chapman and Harman 1972).
Current Distribution.--By the mid-1980s, the

riparian forest within the former range of the riparian The population at Caswell Memorial State Park may
brush rabbit had been reduced to a few small and widelyhave reached its lowest numbers after a flood in 1976,
scattered fragments, totaling about 2,100 hectares (5,189when survivors were removed to dry land from trees and
acres). At 104.5 hectares (258.2 acres), Caswellshrubs by Park personnel in boats. After flooding in
Memorial State Park, on the Stanislaus River in southern1986, the population was estimated at between 10 and 20
San Joaquin County, is the largest remaining fragment ofindividuals (Williams 1988). In 1993 the population was
suitable riparian forest (Warner 1984) and home to theestimated by Williams (1993) at 213 to 312 individuals,
only extant population of riparian brush rabbit (Figureand considered to be at carrying capacity under
67) (Williams and Basey 1986). prevailing environmental conditions. Surveys were

conducted in May 1997 after extensive winter flooding at
Food and Foraging.--Avoiding large openings in Caswell State Park. Although one riparian brush rabbit

shrub cover, riparian brush rabbits frequent smallwas sighted, none were live-trapped. However, in the fall
clearings where they feed on a variety of herbaceous1997/spring 1998 trapping session, one riparian brush
vegetation, including grasses, sedges, clover, forbs,rabbit male was live-trapped.
shoots, and leaves. Grasses and other herbs are the most
important food for brush rabbits, but shrubs such as Behavior and Species lnteractions.--Brush rabbits
California wild rose (Rosa californica), marsh baccharisare closely tied to cover, and usually remain for several
(Baccharis douglasii), and California blackberry (Rubusseconds to minutes just inside dense, brushy cover before
ursinus) also are eaten. When available, green cloverventuring into the open. They seldgm move more than a
(Trifolium wormskioldii) is preferred over all other foods meter from cover, then remain motionless, watching for
(Orr 1940). signs of danger. When pursued, they leap back into the

cover of shrubs instead of heading into open ground
(Chapman 1974). They will not cross large, open areas,
and hence are unable to disperse beyond the dense brush
of the riparian forest at Caswell Memorial State Park
(Williams 1988).

The riparian brush rabbit can climb into bushes and
trees, though its climbing is awkward and its abilities
limited. This trait probably has significant survival
value, given that the riparian forests that are its preferred
habitat are subject to inundation by periodic flooding
(Chapman 1974, Williams 1988).

Individuals are intolerant of each other when they
come too close, but there is no well defined territoriality.

Figure 66. Illustration of a riparian brush rabbit. Drawing byYoung are more tolerant of approach by another rabbit
Wendy Stevens ( © CSU Stanislaus Foundation). than are adults (Chapman 1974).
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Figure 67. Distributional records for the riparian brush rabbit (Sylvilagus bachmani riparius).
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When weather conditions are appropriate, individualsflood control on the major rivers of the Central Valley.
spend considerable time in the early momings andThe first was the destruction and fragmentation of the
afternoons on a log or a dry form (a resting place for a San Joaquin Valley riparian forest by conversion to
rabbit) basking in the sun. Favored basking sites are avarious urban and agricultural uses, and its degradation
few inches from cover no more than about 46 centimetersthrough a variety of other human activities. By the mid-
(18 inches)above ground, and protected by a partial, low-1980s, this community had been reduced to only about
stratum canopy (Williams 1988, D.F. Williams unpubl.5.8 percent of its original extent. There probably is less
observ.), today (Larsen 1993).

Common mammalian associates of riparian brush The second, more specific phenomenon was the
rabbits are riparian woodrats, roof rats, westem grayconversion of land within the floodplains from shrub-
squirrels (Sciurus griseus), American opossumsdotted pasture land to vineyards, .orchards, and row
(Didelphis virginiana), striped skunks, feral cats (Felis crops, with attendant land clearing and leveling, and the
sylvestris), gray foxes, coyotes, and feral.dogs (Baseybuilding and maintenance of levees. The land along
1990, Williams 1988). Predators of riparian brushrivers no longer exhibits the small patches of shrub-
rabbits include red-tailed (Buteojamaicensis), Swainson’scovered upland that once provided rabbits refuge from
(B. swainsoni), and red-shouldered hawks (B. lineatus), flooding and predation (Williams and Basey 1986,
owls, feral cats, gray foxes, coyotes, and dogs. Williams 1988),

Activity Cycles.--Riparian brush rabbits are most Threats to SurvivaL--The primary threat to the
active during the twilight hours around dawn and dusk.survival of the riparian brush rabbit is the limited extent
Depending on season, the main activity periods last 2 toof its existing habitat and the fact that there is only one
4 hours. The least activity is from about 10:30 a.m. toextant population. Periodic flooding still occurs along all
4:00 p.m. (Chapman 1974). major rivers in the Valley (Kindel 1984). The increased

predation to which these animals are exposed while
Habitat and Community Associations.--Riparian taking refuge on cleared levees (Nolan 1984) or in

brush rabbits live in the brushy understory of Valleyexposed bushes or trees contributes directly to population
riparian forests. Forest with a closed canopy, however,decline and an elevated risk of extinction. With
generally lacks sufficient understory of shrubs for theirbehavioral restrictions on its freedom of movement (low
needs. Where mats of low growing wild roses, wild mobility) and the dearth of habitat suitably protected
grape (Vitis californica), and blackberries are found in from frequent floods down-stream of Caswell Memorial
savanna-like settings, brush rabbits live in tunnelsState Park, there is little chance that individuals that
through the vines and shrubs, escape drowning or predation will meet mates or

reproduce.
Sites inhabited by riparian brush rabbits usually have

a mix of roses, blackberries, marsh baccharis, and grape The long-term suppression of fire in Caswell
vines, with high volumes of roses and coyote bushesMemorial State Park, combined with prolonged drought,
(Baccharis sp.) in comparison to uninhabited sites,has caused the buildup of high fuel loads. The dense,
There are significantly more ground litter and surfacebrushy habitat to which the rabbits are restricted is thus
area of roses and significantly fewer willows in the highly susceptible to catastrophic wildfire that would
canopy and understory (none) at sites inhabited bycause both high mortality and severe destruction of
riparian brush rabbits than sites occupied by deserthabitat. Recovery of the riparian brushrabbitpopulation
cottontails. Presence of more surface litter and lack offrom such a devastating event would be improbable.
willows in the understory signify areas of higher ground
that are not flooded regularly or heavily (Williams and Like most rabbits, the riparian brush rabbit is subject
Basey 1986). to a variety of common diseases, including tularemia,

plague, myxomatosis, silverwater, encephalitis, listeriosis,
Reasons for Decline.--Two phenomena jointly have Q-fever, and brucellosis. These contagious, and

been the primary cause of the decline of the ripariangenerally fatal, diseases could be transmitted easily to
brush rabbit. Both had their origin in the completion,riparian brush rabbits from neighboring populations of
beginning in the 1940s, of large dams for irrigation anddesert cottontails (Williams 1988). In a widespread,
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genetically heterogeneous population, such an outbreakmammal inventory (Cook 1992). California Department
would be of minimal concern. However, in this small,of Parks and Recreation, Bureau of Reclamation, and
remnant brush rabbit population, this kind of epidemicUSFWS, through the Endangered Species Recovery
could quickly destroy the entire population. Program, funded a population assessment in the winter of

1993 and 1996-1997 (Williams 1993). The California
Dependence on nearly continuous shrub cover, lowDepartment of Parks and Recreation has expanded fire

mobility, and competition with the more fecund andtrails in Caswell Memorial State Park, which provides
mobile desert cottontail (Ingles 1941, Chapman 1971,additional edge habitat for rabbits and better access to
Chapman and Wilner 1978) are significant threats to thefight fires. The agency also has an on-going control
riparian brush rabbit in the ecotone communities betweenprogram for feral animals, has curtailed ground-squirrel
the riparian shrublands and the open, dry plantcontrol (brush rabbits will eat treated bait meant for
communities of the San Joaquin Valley (Williams 1986).ground squirrels), and is involved in ongoing planning

for habitat protection for wildlife in the park.
Given the biology and behavior of riparian brush

rabbits and the smallness and highly fragmented The only other management activity focused on the
distribution of the remnant of their habitat, naturalriparian brush rabbit at this time is a project to establish
dispersal cannot be expected. Thomas (1990) suggestedan experimental population on the Kings River in Fresno
that, to assure the medium- to long-term persistence ofCounty, outside of the historical range of the subspecies.
birds or mammals, the geometric mean of population sizeThis effort was initiated when the Endangered Species
should be about 1,000 for species with normally varyingRecovery Program suggested to the Bureau of
numbers and about 10,000 for species exhibiting a highReclamation that establishing a population of riparian
variability in population size. With its maximumbrush rabbits on public property along the Kings River
population size limited by the size of its habitat wellcould be one option for partially meeting their mitigation
below either of these suggested minimums, the riparianresponsibilities under the Friant Biological Opinion.
brush rabbit population is at a high risk of imminentBesides Bureau of Reclamation, potential participants in
extinction from several consequent threats related tothis cooperative project include Caltrans, Endangered
population genetics and dynamics and environmentalSpecies Recovery Program, Fresno County, COE and
variability. CDFG.

Conservation Efforts.~In 1986, after surveys along Conservation Strategy.---For optimal survival of
rivers within its historical range indicated that there wasriparian brush rabbits at Caswell Memorial State Park,
only a single, small extant population in Caswellexpansion of the existing park and management of
Memorial State Park (Williams and Basey 1986), theriparian brush rabbit habitat is necessary. Habitat
riparian brush rabbit was designated as a "Mammalianmanagement includes revitalizing decadent shrubs,
Species of Special Concern" by the CDFG’s Wildlifereducing fire hazards, and providing refuges and
Management Division. It was given Federal category-1 reducing predation during periodic flooding. Park
candidate status by USFWS in 1985 (USFWS 1985d)expansion, however, would require willingness from
and remained a candidate for listing in USFWS’s mostadjacent landowners to sell or dedicate the property for
recent Notice of Review (USFWS 1996). The riparian expansion of the riparian community, which has not been
brush rabbit was proposed for listing by the USFWS onthe case in the past, and may not be a practical option.
November21, 1997(USFWS 1997). The subspecieswasYet, even should this be achieved, expansion and
listed as endangered by the State of California in Mayenhancement of habitat of the park will not be sufficient
1994 (Title 14, Division 1, California Administrative to secure the survival of the species.
Code, Section 670.5, Animals of California declared to
be endangered or threatened). Important to conservation of the riparian brush rabbit

is the establishment of other viable populations within its
Besides the passive protection afforded to the specieshistorical range. For successful establishment, studies on

by the status of Caswell as a State Park, the Californiaappropriate management, habitat restoration techniques,
Department of Parks and Recreation funded a study ofand reintroduction or introduction methods are
ecology and habitat management of riparian brushimportant. Reintroduction methods may include
rabbits (Basey 1990, Williams 1988) and a smallresearching genetic diversity among remaining individuals
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and implementing a captive breeding program. Potential disease epidemic.
translocation sites exist on State and Federal lands, and
lands covered by Federal wildlife habitat easements 2. Develop and implement a cooperative riparian
along or adjacent to several stretches of the Stanislaus brush rabbit conservation program that will
and San Joaquin Rivers. Until new populations are include, at a minimum:
established, there must be close and constant vigilance to
detect any immediate threat from fire, flooding, or a. Identifying and obtaining biological

disease and to allow emergency action to prevent information needed in management

extinction of the species, decisions; researching captive breeding
methodology using surrogate species;

The major problems with existing potential habitat conducting genetic composition analysis
outside Caswell Memorial State Park, including that with on the riparian brush rabbit population
wildlife habitat easements and part of the National prior to any captive breeding or introduction/
Wildlife Refuge system, are frequent flooding and lack reintroduction (the objective is to ensure
of sufficient connected habitat (Williams and Basey the establishment of new populations
1986). A substantial amount of this property could neither depletes the genetic diversity of the
become useable habitat for brush rabbits by providing source population nor unduly restricts
protection from flooding. Dikes or raised areas with diversity in the newly established
cover to shelter from high water, cessation of wood population); and implementing the captive
cutting, and stopping the removal of logs and limbs, and breeding program.
curtailment of livestock grazing are needed along several
stretches of the Stanislaus River downstream from b. A riparian brush rabbit mana.gement plan
Caswell Memorial State Park. for Caswell Memorial State Park that will

incorporate elements detailed by Williams
An element in the conservation strategy is restoration (1988; incorporated by reference) relating

of riparian habitat on Bureau of Reclamation property to predator and pest control; fire lines and
along the Kings River in Fresno County. This area is access roads; campground, picnic, and
outside the historical geographic range of the riparian recreation areas; brush and fuel control;
brush rabbit. Its importance is paramount, however, mosquito abatement; habitat enhancement;
because there is not another site in public ownership that and expansion of the Park.
offers the potential for quickly restoring sufficient habitat
to support a population. Establishment of a second c. Establishment of at least three additional
population is important to prevent a single flood, wild populations in the San JoaquinValley,
wildfire, or other disaster from causing extinction of the in restored and expanded suitable habitat
rabbit, within the rabbit’s historical range.

Conservation Actions.-- Because of the small size of d. A monitoring program of all riparian brush
remaining blocks of potential habitat, and the severely rabbit populations to assess population
limited dispersal capability of the riparian brush rabbit, it trends and status.
is likely to require continuing special protection of its
habitat and population. Realization of this limitation e. A long-term reintroduction preplan for the

should remove barriers to the rapid establishment of as prompt re-establishment of eliminated

many populations in remnant habitat as possible, and populations.

sustaining those populations by reintroduction should f. A cooperative program, to take effect onceany one become extinct. In furtherance of these
objectives, the needed actions are: the minimum of four protected populations

are established, to place excess young (or
1. Establish an emergency plan and monitoring other animals as appropriate) from

system to provide swift action to save populations at carrying capacity onto

individuals and habitat at Caswell Memorial private parcels with suitable habitat where

State Parkin the event of flooding, wildfire, or a owners are willing to enter into a
management agreement.
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8. Le Conte’s Thrasher desert populations.
(San Joaquin Valley Population)

(Toxostoma lecontei lecontei) Description.--The Le Conte’s thrasher is a medium-
sized songbird, about the same size as the northern

Taxonomy.--The genus Toxostoma is comprised ofmockingbird (Mimus polyglottos). The total length and
10 species of thrashers, all of which are found in Northweights are nearly identical for both sexes: 240 to 280
America, including Mexico. Most thrasher species breedmillimeters (9.4 to 11 inches; Ridgway 1907) and 54.5 to
in the add southwestern United States and northwestern75.5 grams (1.9 to 2.6 ounces; Sheppard 1973). The Le
Mexico. California species within the genus include LeConte’s thrasher has a plain grayish---or sandy--colored
Conte’s thrasher (T. lecontei), California thrasher (T.body without wing bars or spots.
redivivum), crissal thrasher (T. crissale), and Bendire’s
thrasher (T. bendirei) (Peterson 1990). The type ldentification.--TheLeConte’sthrasher(Figure68)

specimen of Le Conte’s thrasher was described byis distinguishable from songbirds other than thrashers by

Lawrence (1852) from a single specimen collected inits long, nearly black, tail (about 12 centimeters, about

Yuma County, Arizona by John L. Le Conte. The4.7 inches), and its distinctly-decurved black bill (about

American Ornithologist’s Union, in 1957, recognized2.7 centimeters, about 1 inch). The adult Le Conte’s

two subspecies of T. lecontei: the desert thrasher (T. l.thrasher is distinguished from other thrashers by its

arenicola) of the west coast of Baja California, and Leunspotted breast, pale buffy crissum (undertail feathers),

Conte’s thrasher (T. l. lecontei)of the San Joaquin Valleydark eye, lack of distinct superciliary stripe (above the
and Mojave and Colorado Deserts of California andeye), and dark tail contrasting sharply with the much

Nevada southward into northeastern Baja California,paler body. The California and crissal thrashers are

Mexico, and points farther south; and the Sonoran Desertlarger and darker. The California thrasher has a

of Utah, Arizona, and Mexico. In 1965, based oncinnamon crissum. The crissum of the crissal thrasher is

plumage coloration, Phillips described the population ofa deep chestnut color (Sheppard 1996). The San Joaquin

Le Conte’s thrasher found in the San Joaquin Valley as T.Valley population of Le Conte’s thrasher has a slightly

l. macmillanorum from four birds collected neardarker crown than back, and slightly lighter sides, flanks,

Buttonwillow, Kern County, California. Phillips (1965,and breast than the desert thrasher (Phillips 1965).

according to Sheppard 1973) described the San Joaquin
population as having a slightly darker crown than back, HistoricalDistribution.--Le Conte’s thrasher occurs

with slightly lighter sides, flanks, and breast when in two separate geographic areas: the Colorado and

compared with the T. l. arenicola. A comparison ofMojave deserts down into Baja California, Mexico,

measurements between the T. l. arenicola and T.l.where the species is widespread (Laudenslayer et al.

lecontei and the San Joaquin Valley population indicated1992), and the southern San Joaquin Valley. Most Le

no significant difference (Sheppard 1973), and SheppardConte’s thrashers are found between sea level and 1,150

concluded that T. l. macmillanorum is a synonym of T.I. meters (3,800 feet) (Sheppard 1973). The northernmost

lecontei, location for Le Conte’s thrasher was Mono County,
California; the southernmost was on the west coast of

The San Joaquin Valley population apparently is
isolated from other populations of Le Conte’s thrasher
and is resident; individuals do not migrate (Grinnell
1933b, Sheppard 1996). Sheppard (1973) suggested that
the exchange of genetic material between the San
Joaquin population and others probably does not occur.
Recent DNA analysis (Zink and Blackwell as reported in
Sheppard 1996) found no mtDNA sequence differences
between the San Joaquin Valley population (T. I.
macmillanorum) and other samples from the
southwestern United States. The T. I. macmillanorum
subspecies recognition, Sheppard suggests, should be
withheld until some set of characters shows clear andFigure 68. Illustration of a Le Conte’s thrasher. Drawing by
abrupt divergence from west Mojave and ColoradoWendy Stevens ( © CSU Stanislaus Foundation).
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BajaCalifomia. The historical range for the San Joaquin keep the 4 square mile experimental area
Valley population of Le Conte’s thrasher included the similar. Bird data gathered just prior to the fire
west side of the San Joaquin Valley, from the Panoche in 1997 documented Le Conte’s thrashers
Mountains, Fresno County, in the north, to Maricopa, adjacent to seven of eight plots while none were
Kern County, in the south (Figure 69) (Dobkin and detected inAprilandMayof1998. Observations
Granholm 1990). Grinnell (1933b) used a reverse "J" of Le Conte’s thrashers several miles from the
shape to describe the range: the northern extent stopped study plots indicate that the lack of observations
at Huron, the valley floor of the San Joaquin Valley was in 1998 in the study area is likely a result of the
excluded, and neither the Carrizo Plain nor Cuyama nearly complete mortality of saltbush (charred
Valley were included. Sheppard (1970 and 1973)added skeletons remain) and not a decline of the
the Carrizo and Cuyama based on his personal species in the local area (S. Fitton pers. comm.).
observations, added the Valley floor based on specimens
near Wasco collected after Grinnell, and added the 2. Lost Hills. This area extends north from
Panoche Mountains based on an observation by a birder. Highway 46 for less than 9.6 kilometers (6

miles) with the California Aqueduct as the
Current Distribution.--The current distribution of eastem boundary. Habitat patches are small and

the San Joaquin Valley population of Le Conte’s highly fragmentedwithprobablyfewerthan20
thrashers is determined largely by the presence, structure, pairs of thrashers. Significant distances of
and vigor of saltbush, proximity to other saltbush areas, plowed ground separate this subpopulation
size of habitat fragment, and presence of California from the Maricopa and Kettleman Hills
thrashers. The picture is of a complex of islands with subpopulations.
relatively insurmountable distances of unsuitable habitat
separating them. Irrigation and land development have 3. Kettleman Hills. This area is from Highway 41
eliminated a considerable amount of former habitat in the north to almost Jayne Road. The eastem
San Joaquin Valley, restricting the San Joaquin Valley boundary is Interstate 5, and western boundary
population of Le Conte’s thrashers to a small portion of is the near Highway 33. There is little good
its former range (Laudenslayeret al. 1992). There are habitat in the Kettleman Hills, probably
five known and one potentially extant population areas, supporting fewer than 20 pairs. In the 1960s, J.
Each area is a mosaic of habitats ranging from unsuitable M. Sheppard (pers. comm.) estimated this
to fair habitat (only two of the five areas have good to subpopulation to be 200 pairs. This area is now
excellent habitat). A brief discussion of each area entirely surrounded by plowed ground, however,
follows: there is good potential for habitat improvements

on all the domes of the Kettleman Hills and the
1. McKittrick-Maricopa. This area extends from adjacent alluvial fans. Without grazing, the

Belridge just north of McKittrick, south to Kettleman Hills accumulate a thick and tall
Devil’s Gulch south of Maricopa, east to the mulch that is generally avoided by Le Conte’s
California Aqueduct between Lokem Pumping thrashers. (Note: A 8,100 hectare (20,000 acre)
Station and Pentland, and west to the lower third wildfire, started from Interstate 5 in 1995,
of the Temblor Mountains. This is by far the typifies the threat of fire to this species’ habitat.
largest and best habitat area. The highest The fire destroyed most of the occupied habitat
concentrations of Le Conte’s thrasher are near on the Middle Dome of the Kettleman Hills
McKittrick and Maricopa. The southwest leaving habitat on only about half of the North
comer of the Belridge oil field has several Dome from about Skyline Boulevard, State
hundred acres of good habitat. Several pairs of Route 269, north to end of the hills (S. Fitton
thrashers persisted here through the drought, pers. comm.)
However, areas of unsuitable nesting habitat
exist. In early May 1997, a wildf’uce burned 4. Carrizo- Elkhom Plain. This area is composed
40,000 acres in the area known as the Lokem, of two subunits. One is the Elkhom Plain,
including burning half of a grazing experiment extending from Wallace Creek in Panorama
study area. On 22 July 1997, USBLM burned Hills on the north, south to Beam Flat. The other
another 1,000 acres on the Lokem Study Area to subunit is within the southern end of the Carrizo
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Figure 69. Distributional records for the San Joaquin Valley population of Le Conte’s thrasher (Toxostoma lecontei lecontei).
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Plain. The birds of these two subunits probably Food and Foraging.~The Le Conte’s thrasher
come into contact with each other as well as occupies a highly specialized niche within the ecosystem
with Le Conte’s thrashers from the McKittrick - (Sheppard 1973). The Le Conte’s thrasher forages in the
Maricopa area. They may also come in contact leaf litter under saltbush plants, on the ground surface, or
with the Cuyama area birds. The Carrizo - 5 to 7.6 centimeters (2 to 3 inches) into the substrate for
Elkhorn Le Conte’s thrashers overlap with arthropods, including scorpions, spiders, beetles,
California thrashers, grasshoppers, and butterfly and moth larvae.

Occasionally, this species will feed on seeds, small
5. Cuyama Valley. Since the time Sheppardlizards, or other small vertebrates (Bent 1964, Sheppard

(1970) first found Le Conte’s thrashers in 1970). Le Conte’ s thrashers are not known to drink water;
Cuyama Valley, much of the habitat has beentheir diet is their only source of water (Sheppard 1970).
overgrazed or converted to agriculture (J.

Sheppard pers. comm., S. Fitton pers. comm.) Reproduction.---Singing starts in mid-autumn and
Now, after extensive surveying, the species is peaks in late December and January, as nest building
only found in a small area dominated bybegins. The species is not migratory and pairs remain
ephedra, from the mouth of Ballinger Canyon together throughout the year. Mated pairs appear to have
north to CA Highway 166. Many areas now site fidelity until one bird dies. Thick, dense, and thorny
seem to support California thrashers. There aredesert shrubs (such as saltbush) are preferred for nesting
probably fewer than 10 pairs of Le Conte’s sites (Sheppard 1996). Such plants are often along well
thrashers in the Cuyama Valley (S. Fitton and L. established drainages, or are older, well formed plants on
Saslaw unpubl, observ.). If the alluvial fans east upland sites. Le Conte’s thrashers do not use habitats
of CA Highway 33 reverted to native without this structure (S. Fitton unpubl, data).
shrublands, Le Conte’s thrashers would no
doubt respond by expanding into the habitat. Le The breeding season for Le Conte’s thrasher begins in
Conte’s thrashers in the Cuyama Valley are late January and extends through early June, with the
surrounded by excellent, occupied Californiapeak ranging from mid-March to mid-April. This species
thrasher.habitat as well as a nearly continuous,may have up to three broods during the reproductive
narrow belt of California thrasher habitat along season. Clutch size is usually 3 or 4 eggs (range 2 to 5).
the Cuyama River. Eggs are incubated for 14 to 20 days by both parents.

Young fledge 12 to 20 days after hatching, with the male
6. Panoche Mountains. Recent surveys, from continuing to feed the young if the female is incubating

1989 to 1998, have not located Le Conte’sthe next clutch. At approximately 3.0days old, fledglings
thrashers north of Kettleman Hills (S. Fitton disperse approximately 400 meters (1,300 feet).
unpubl, observ.). While some of the habitat Dispersal movements may continue until the young are
looks suitable, only California thrashers haveclear of occupied territory (Sheppard 1970, 1996). Based
been seen recently. It is possible that Le Conte’son dispersal of young, it is estimated that if isolated
thrashers occur in the Panoche Mountains at habitat fragments are greater than 10 to 15 kilometers (6
very low numbers and isolated from other to 9 miles) apart, colonization or recolonization may be
subpopulations, precluded (S. Fitton as reported in Sheppard 1996).

Other areas that historically have had Le Conte’s Demography.--Grinnell (1933b) estimated 2.3 pairs
thrashers or appear to be suitable and have been surveyedper square kilometer (less than 1 pair per square mile)
over several years, 1989 to 1998, without success are:near McKittrick, Kern County, California during late
Panoche Hills, Panoche/Silver Creeks, Tumey Hills,February and March, when adults are less obvious.
Antelope Hills, Sunflower Valley, alluvial fans on the Average January density at Maricopa was 4.6 pairs per
south side of Caliente Mountain, portions of the Carfizosquare kilometer (12 pairs per square mile) (Sheppard
Plain, Warthan Creek, Los Gatos Creek, Guijarral Hills, 1996). San Joaquin Valley Le Conte’s thrashers banded
Skunk Hollow, Poso Creek north of Bakersfield, andnear Maricopa used from 20 to 50 hectares (50 to 125
isolated patches of saltbush along Interstate 5 fromacres) per pair over 1 year (Sheppard 1973). Home range
Stockdale Avenue north to Twisselman Road (S. Fittonmay vary in size and shape depending on time of year and
and L. Saslaw unpubl, data), interactions with neighbors. It is estimated that about 7
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hectares (I 8 acres) are needed per pair for nestingin contact with California thrashers wherever patches of
territory (Sheppard 1970). Since the late 1960s, densitieswillow and/or big saltbush are found, and along the
of the San Joaquin Valley population of Le Conte’sfoothills of the Temblor Mountains wherever the slope
thrasher have declined except in a few core areasincreases and eastwoodia and narrowleaf goldenbush
(Laudenslayer et al. 1992). begin to dominate on north-facing slopes. California

thrashers occupy moister and shadier locations (even as a
Behavior and Species lnteractions.~The Le microclimate).

Conte’s thrasher is a resident species, remaining year
round in suitable habitat. In general, the Le Conte’s Reasons for Decline.--Habitat degradation and loss
thrasher is a terrestrial bird, running among shrubs ratherto agriculture, urbanization, oil and gas development,
than flying. Flying occurs irregularly, such as during nestIn:e, and over-grazing by livestock are the primary
building and when bringing food to the young. The Lereasons for decline of the San Joaquin Valley population
Conte’sthrasherishighlyterritorialthroughmuchoftheof Le Conte’s thrasher (Laudenslayer et al. 1992).
year. Males become less territorial during the summerPesticides may have historically been responsible for
months when they are molting and young are dispersing,nesting failure. In Maricopa several clutches from 1968
The territory is most actively defended between early to 1971 failed to hatch and DDT and DDE poisoning
December and early February (Sheppard 1970, S. Fittonwere suspected (P. Owens as reported in Sheppard
unpubl, data). 1996). Prior to the 1972 ban, DDT spraying was

conducted in this area each winter.
Potential competitors for food and nesting sites

include California thrasher, sage thrasher (Oreoscoptes Threats to SurvivaL--Because of the San Joaquin
montanus), northern mockingbird, loggerhead shrikeValley Le Conte’s thrasher’s limited mobility and
(Lanius ludovicianus), and greater roadrunner susceptibility to habitat fragmentation and degradation, it
(Geococcyx californianus) (Sheppard 1973). At is vulnerable to becoming isolated and eventually
Maricopa, California, San Joaquin Valley Le Conte’sdisappearing from a nesting area. The loss of expansive
thrashers and loggerhead shrikes often nest within 20areas of suitable nesting and foraging areas is a
meters (65 feet)of each other (Sheppard 1973). Speciesconsiderable threat to the population of Le Conte’s
known to prey upon the eggs, young, and adults of Lethrasher within the San Joaquin Valley. Though a
Conte’s thrashers include hawks, owls, greatersignificant amount of saltbush-dominated communities
roadrunners,, antelope ground squirrels, cats, dogs,has been converted to agricultural land use, there remains
coyotes, and various species of snakes (Sheppard 1973).substantial acreage of annual rangelands on the west side

of the San Joaquin Valley that may be suitable for this
Activity Cycle.--The San Joaquin Valley Le Conte’s species. Whether these habitats are occupied depends on

thrasher is active during daylight, throughout the year.the structure of the saltbush overstory, the size of the
Little or no activity takes place during periods of higherhabitat patch, and the connectivity among habitat
temperatures (above 35 to 38 degrees Celsius [95 to 100patches.
degrees Fahrenheit]) (Sheppard 1970).

Much of the remaining habitat is predominately used
Habitat and Community Associations.--Le Conte’s for livestock grazing and petroleum production. Suitable

thrashers are generally found in open desert scrub, alkalisaltbush structure can be eliminated by heavy livestock
desert scrub, and desert succulent scrub. In the Sangrazing which mechanically damages plants and reduces
Joaquin Valley, the species is found primarily in habitatsleaf litter. Many acres of suitable habitat have been
dominated by saltbush, andoften frequents desert washeseliminated through grazing practices that remove
and fiats with scattered saltbush (Laudenslayer et al.saltbush structure or restrict seedling establishment.
1992). Nesting habitat mainly is in taller, bushier shrubs.However, suitable habitat can be reestablished with
Sheppard (1970, 1973) found San Joaquin Le Conte’smodification of livestock grazing practices that allows
thrashers most commonly associated with sandy andfor seedling establishment and the development of plants
alkaline soils, but believed that, except for texture, soilsgreater than 1.5 meters (4.9 feet) in height and scattered
had little direct effect on the distribution of the species, across the landscape. As was evidenced in the Carrizo

Plain following reestablishment of saltbush, Le Conte’s
Within the Maricopa region, Le Conte’s thrashers arethrasher will recolonize new saltbush stands.
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Wildfires that bum large acreages of saltbushesCalifornia, on USBLM lands in western Fresno, Kings,
eliminate suitable Le Conte’s thrasher habitat. TheKern and San Luis Obispo Counties, and at the Lokern
duration of such habitat loss may depend on fireArea. The maintenance of saltbushes in drainage
frequency, climatic conditions that favor saltbushchannels and conservation of natural lands in the oil
reestablishment, and livestock grazing practices. Whilefields are also being addressed in the Habitat
fh’e kills saltbushes (D. Germano and L. Saslaw unpubl.Conservation Plans. However, the lands in conservation
data), the site can be repopulated with saltbushes underprograms are a small percentage of the available habitat.
favorable climatic conditions and compatible grazing
practices (S. Fitton unpubl, data). Conservation Strategy.--A systematic review,

distributional survey, and population monitoring of the
Dense cover of herbaceous vegetation, especiallySan Joaquin Le Conte’s thrasher are needed to clarify the

introduced annual grasses and filaree that result in thickbird’s distributional and population statuses, potential
mats of dead vegetation, reduce foraging habitat for thisthreats of endangerment (Laudenslayer et al. 1992), and
species and increases the risk of wildfire, listing status.

Oil and gas development continue to be a threat. Maintenance of the saltbush communities in the oil
Intensive petroleum development that eliminates allfields will be a key component for conservation.
vegetative cover over large acreage eliminates LeManagement practices that avoid saltbush drainages,
Conte’s thrasher habitat. However, light and moderateminimize habitat disturbance, and promote reclamation
petroleum activities that maintain the saltbushcommunityof degraded saltbush communities will aid in
between wells and facilities, and tall saltbushes alongconservation. Reintroduction of Le Conte’s thrashers
drainages, do provide substantial habitat for this species,into patches of suitable saltbush larger that 405 hectares
Most of the oil fields in the western foothills of the (1,000 acres) should be investigated.
southern San Joaquin Valley provide suitable thrasher
habitat. Oil sumps not properly maintained have proven Maintenance of remaining saltbush communities and
fatal to young and adults who become entrappedconnecting fragmented stands of suitable habitat in
(Sheppard 1996). southwestern Kern County would significantly reduce

the threats to this species. Annual rangelands found on
Brood parasitism by cowbird species (Molothrus deeper alluvial soils that are capable of supporting tall

spp.) has not been widely noted, however, S. Rothsteinstands of common saltbushes should be promoted on
(as presented in Sheppard 1996) tested active Le Conte’spublic and private rangelands. Grazing management
thrasher nests at Maricopa, to artificial introduction ofpractices that aid in the establishment and maintenance of
brown-headed cowbird (Molothrus ater) eggs. All of the common saltbush on suitable sites should be introduced
eleven thrasher pairs in the experiment accepted theseto livestock producers for management and economic
eggs as their own. evaluation. Appropriate grazing management practices

on Federal, CDFG and other conservation lands should
Conservation Efforts.~The San Joaquin Valley be implemented to maintain suitable saltbush and

population of Le Conte’s thrasher is not a candidate forherbaceous structure. Key conservation areas include the
Federal listing, but is considered a species of concernNaval Petroleum Reserve in California #2, Occidental of
(USFWS 1996). It is also a California Species of SpecialElk Hills, Lokern Area, USBLM lands around Taft and
Concern (Remsen 1978). No areas of habitat have beenMaricopa, and the Elkhorn Plain. If such provisions are
set aside specifically for this thrasher. However, included and implemented in upcoming Habitat
conservation areas such as the Carrizo Plain set aside forConservation Plans, long-term conservation probably
other species in jeopardy (e.g., San Joaquin kit fox, giantcan be achieved.
kangaroo rat, blunt-nosed leopard lizard, etc.) also have
benefited this species. The status of the San Joaquin Valley population of the

Le Conte’s thrasher should be reevaluated within 5 years
The maintenance of saltbush communities has beenof recovery plan approval or when new information is

identified as a management objective in the Carrizo Plainavailable, whichever is less.
Natural Area, Elk Hills Naval Petroleum Reserves in
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IH. RECOVERY

A. OBJECTIVES a. The primary focus of recovery processes is on
publicly-owned lands whenever possible.

The overall objectives of this recovery plan are to Where conservation of a species requires
delist California jewelflower, palmate-bracted bird’s- preservation of private lands, it will be necessary
beak, Kern mallow, Hoover’s woolly-star, San Joaquin to seek cooperation from private individuals
woolly-threads, Bakersfield cactus, giant kangaroo rat, and entities to sell lands or easements, or, to
Fresno kangaroo rat, Tipton kangaroo rat, blunt-nosed enter into cooperative (voluntary) programs to
leopard lizard, and San Joaquin kit fox; and achieve the maintain and enhance habitat values for certain
long-term conservation of lesser saltscale, Bakersfield species while traditional uses of the land
smallscale, Lost Hills saltbush, Vasek’s clarkia, Temblor continue. Cooperative programs are emphasized
buckwheat, Tejon poppy, diamond-petaled California over land acquisition or easements.
poppy, Munz’s tidy-tips, Comanche Point layia, Jared’s
peppergrass, Merced monardella, Merced phacelia, oil b. Wherever possible, conservation efforts are
neststraw, Ciervo aegialian scarab beetle, San Joaquin focused on fewer, larger blocks of land rather
dune beetle, Doyen’s dune weevil, San Joaquin antelope than smaller, more numerous parcels. Several
squirrel, short-nosed kangaroo rat, riparian woodrat, advantages to this approach are enumerated by
Tulare grasshopper mouse, Buena Vista Lake shrew, the San Joaquin Valley Biological Technical
riparian brush rabbit, and San Joaquin Le Conte’s Committee (in litt. 1993). The most important
thrasher and other members of biotic communities are that larger natural areas prqvide greater
occupied by the listed species in the San Joaquin Valley species and physical diversities and larger, less
planning area. vulnerable species populations; minimize edge

between natural and developed land thereby
Interim goals are to stabilize and protect populations reducing pest and other problems at this

and to conduct research necessary to refine reclassification boundary; and reduce management costs.
and recovery criteria and subsequently reclassify
California jewelflower, palmate-bracted bird’s-beak, c. Wherever possible and needed, blocks of
Kern mallow, San Joaquin woolly-threads, Bakersfield conservation lands should be connected by
cactus, giant kangaroo rat, Fresno kangaroo rat, Tipton natural land or land with compatible uses that
kangaroo rat, blunt-nosed leopard lizard, and San allow for movement of species between blocks.
Joaquin kit fox from endangered to threatened.
Reclassification will be appropriate when each taxon is d. Greater emphasis is placed on two groups of

no longer in danger of extinction throughout a significant species as defined below:

portion of its range.
1. Umbrella Species. The San Joaquin kit

1. Ecosystem-LevelStrateg3r fox occurs in nearly all the natural
communities used by other species

To meet the objective of delisting 11 species and featured in this plan, but these others are
ensuring long-term conservation of 23 other species, this much more restricted in their choice of
recovery plan uses an ecosystem-level strategy. This habitats. The broad distribution and
strategy establishes a network of reserves and requirement for relatively large areas of
conservation areas that represents all natural communities habitat mean conservation of the kit fox
in San Joaquin upland ecosystems. Of necessity, the will provide an umbrella of protection for
ecosystem-level strategy is shaped by the realities of many other species that requirelesshabitat.
existing communities; by available information on Therefore, the San Joaquin kit fox is an
biology, distribution, and population statuses; and by the umbrella species for purposes of this
current and anticipated processes that will affect both recovery plan. Many of its habitat
natural and human-altered landscapes. The strategy has management and research needs are given
10 major elements: higher priority in recovery actions at the
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ecosystem level than those of other species e. Wherever and whenever possible, management
because it is one of the species that will be of habitat for featured species should be
hardest to recover. Fulfilling the San achieved in harmony with traditional land uses
Joaquin kit fox’s habitat management and and processes such as seasonal livestock
research needs also meets those of many grazing, low impact petroleum and mineral
other species, exploration and extraction, and hunting and

wildland recreation.
2. Keystone Species. The giant kangaroo rat

and, to a lesser extent, the subspecies of the f. For species vulnerable to traditional land uses,
San Joaquin kangaroo rat are keystone and for those with highly restricted geographic
species in their communities (Shiffman ranges and specialized habitat requirements,
1994, Goldingay et. al. 1997). In most there is no recourse but to appropriately manage
places where they occur, theprecincts (area their existing habitat in smaller, specialty
over and immediately around the burrow reserves of natural land, both within larger
system) of giant kangaroo rats dominate conservation areas and as small reserves
the landscape. The activities of these surrounded by developed land.
animals promote more nitrogen-rich and
abundant growth of plants on the precincts g. Existing natural lands occupied by featured
(Williams etal. 1993b). Their burrowing species are targeted for conservation in
modifies the surface topography of the preference to unoccupied natural land and
landscape and changes the mineral retired farmland. This goal greatly reduces or
composition of the soil. Their burrows eliminates the need for expensive and untested
provide refuges and living places for many restoration work to make the land suitable for
small animals, including blunt-nosed habitation by these species.
leopard lizards and San Joaquin antelope
squirrels (Williams and Kilburn 1991). h. Species for which sufficient, occupied natural
Their seed caching behaviors disperse and land does not exist, but is needed to increase
plant seeds and alter the floral composition population size or promote movement between
ofthecommunity(Schiffman 1994). Their populations, can be recovered by carefully

¯ precincts provide a favored microhabitat coordinating agricultural land retirement
for the growth of California jewelflowers programs with endangered species recovery.
and San Joaquin woolly-threads (Cypher Directing the location and size of blocks of
1994a). retired farmland can contribute greatly to the

potential success of recovery of some species
Giant kangaroo rats are the most abundant while minimizing costs and conflicts with other
mammal in their community, and are the land uses.
favored prey of San Joaquin kit foxes and
many other predators (Williams 1992). i. For species such as the San Joaquin kit fox that
The San Joaquin kangaroo rat has a similar can live in or move through the farmland matrix,
but less dramatic role in its communities enhancement of those features of the landscape
(Williams 1985). The giant kangaroo rat that engender successful living and movements
and San Joaquin kangaroo rat, therefore, from population centers on the larger islands of
are considered to be keystone species in natural lands on the Valley floor to the Valley’s
this recovery plan. Protection of these perimeter will greatly enhance the chances of
keystone species is a high priority because recovery. This linkage can be accomplished in
they provide important or essential part through a safe harbor program that
components of the biological niche promotes and enhances populations of some
(meaning all the physical and biological species on and movements through farmland
factors required for a particular species to while permitting incidental take of listed
live, and its way of living) of some other species by farming activities (Hawkins 1995,
listed and candidate species. Keystone Center 1995). A safe harbor program
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was recently proposed for the San Joaquin In Table 4, progress of species in achieving
Valley by the American Farmland Trust (Scott-population goals depends on monitoring showing
Graham 1994). The Endangered Species"stability" or "increasing numbers" during a precipita-
Recovery Program has collaborated with thetion cycle, which is a period when annual rainfall
American Farmland Trust in proposing a includes average to 35 percent above-average through
focused safe harbor program featuring the Sangreater than 35 percent below-average and back to
Joaquin kit fox. This focused program is aaverage or greater. The direction of change (average to
critical element of the recovery strategy, above or below average) is unimportant in this criterion.

Existing data for some arid-land species show that both
j. This recovery strategy is complementary drought and periods of above-average precipitation

wherever possible with ongoing Habitat cause severe population declines if extended for more
Conservation Plans and provides guidance to than 1 year (Endangered Species Recovery Program,
local governments in the development of new unpubl, data). Because the populations of most or all
Habitat Conservation Plans. species included here fluctuate dramatically, stability is a

relative term meaning the statistically same population
This ecosystem-level strategy is in large part based onsize during the average phase of a precipitation cycle

the biological imperatives for recovery of the San(anticipated to be about 20 years), lncreasingpopulation
Joaquin kit fox, the umbrella species for this recoverysize means that the population has increased over the
effort. Section II.L.6 expands on this species’ recoveryprevious or baseline year, measured during the specified
goal: establishment of a viable kit fox metapopulationportion of a precipitation cycle. Range wide population
through protection and management of a system of coremonitoring programs will have to be established for all
and satellite populations on public and private landsspecies to measureprogress in meeting recovery criteria.
throughout its range. Recovery of the kit fox will not For species with existing data on population statuses
automatically lead to recovery of all other sensitivespanning 1 or more years, these data can be included in
species in San Joaquin Valley ecosystems. However, itmeasuring population recovery goals if it is deemed
provides a blueprint for ecosystem recovery that will bescientifically valid and representative. Thus, some
complemented by specific recovery actions on naturalspecies can be downlisted or delisted quickly once other
communities for species with special needs that havecriteria, such as habitat protection, are met.
little relationship to kit fox recovery needs.
Implementation of this strategy retains the advantages of Listed Plant Species.--Delisting criteria for the plant
ecosystem-level conservation: involving all segments ofspecies currently listed as endangered include
society in recovery actions; preserving all or most speciesrequirements for protecting additional habitat, assurances
simultaneously; saving effort and money; and increasing that protected sites are being managed appropriately, and
the chances that recovery efforts will succeed, monitoring to show stable or increasing populations.

Attainment of downlisting or delisting criteria does not
automatically qualify a species for reclassification. A

B. RECOVEaY CRITERIA                 status review must be conducted after the criteria have

been met to determine whether or not reclassification is
Recovery criteria for listed plant and animal species

appropriate.
are summarized in Table 4. Site-specific protection
requirements to meet these delisting criteria are Plant Species of Concern.--Existing information
summarized in Table 5. Measures to ensure conservationfor the species of concern is insufficient at this time to
of candidate species and species of concern are listed indetermine whether or not they qualify for listing as
Table 6. For several of the species featured in this plan,endangered or threatened. Thus, the actions necessary
one or more categories of information needed to set firmfor these species include surveys in suitable habitat and
recovery or conservation criteria are not available,evaluation of threats. In certain cases, management
necessitating interim criteria of stabilizing existingacdons are recommended to counter known threats and
populations and conducting research necessary tostabilize populations. Additional informationonspecies
determine reclassification or delisting criteria, of concern also can be collected during field surveys.
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TABLE 4. Generalized Recovery Criteria for Federally-Listed Plants and Animals.
Though not explicitly stated, delisting criteria include meeting all of the downlisting criteria. Range-wide

population monitoring should be provided for in all management plans. See individual species accounts for
discussion of recovery strategy and the introduction to this section for a discussion of the bases of the criteria.

Management Plan

Secure and protect specified
approved and Population

implemented for monitoring in
Species     Recovery      recovery areas from recovery areas that specified recovery

Step          incompatible uses       include survival of the    areas shows:

species as an objective

California Downlist to Ninety-five percent of occupied For all protected areas Stable or increasing
jewelflower threatened habitat on public lands; 75 percent identified as important to populations through

of population and occupied habitat continued survival precipitation cycle
in Santa Barbara Canyon

Delist Ninety percent of population and For all protected areas No decline after
occupied habitat in Santa Barbaraidentified as important to downlisting, if
Canyon; one population each on continued survival declining, determine
the San Joaquin Valley floor and cause and reverse

eastern Valley foothills trend

palmate-bracted Downlist to Ninety-five percent of occupied For all protected areas Stable or increasing
bird’s beak threatened habitat on public land; 75 percent oridentified as important to populations through

more of population and occupied continued survival precipitation cycle
area and upland nesting habitat for
pollinators within 300 meters (984
feet) of the population margins at

Springtown Alkali Sink; two or more
populations in the San Joaquin

Valley

Delist Eight or more distinct populations, For all protected areas No decline after
including two or more in the San identified as important to downlisting, if

Joaquin Valley; 90 percent or more continued survival declining, determine
of the Springtown Alkali Sink cause and reverse

population and habitat trend

Kern mallow Downlist to Ninety-five percent of occupied For Lokern Area Stable or increasing
threatened habitat on public lands; 75 percent populations through

of population and 75 percent of precipitation cycle
occupied habitat in Lokem

Delist Ninety percent or more each of For all protected areas No decline after
population and occupied habitat in identified as important to downlisting, if declin-

Lokern; two or more distinct continued survival ing, determine cause
populations outside the Lokern and reverse trend

Natural Area

Hoover’s woolly- Delist Seventy-five percent of occupied For all protected areas Stable or increasing in
star habitat on public lands in each of theidentified as important to four metapopulations

four metapopulations; 260 hectares continued survival and San Joaquin
(640 acres) or more of occupied Valley floor

habitat on San Joaquin Valley floor population through
one precipitation

cycle; if declining,
determine cause and

reverse trend
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TABLE 4. (continued). Generalized Recovery Criteria for Federally-Listed Plants and Animals.
Though not explicitly stated, delisting criteria include meeting all of the downlisting criteria. Range-wide

population monitoring should be provided for in all management plans. See individual species accounts for
discussion of recovery strategy and the introduction to this section for a discussion of the bases of the criteria.

Management Plan

Secure and protect specified
approved and Population

Species Recovery recovery areas from implemented for monitoring in
recovery areas that specified recoveryStep incompatible uses

include survival of the areas shows:
species as an objective

San Joaquin Downlist to Ninety-five percent of occupied For all protected areas Stable or increasing in
woolly-threads threatened habitat on public land identified as important to all protected areas

continued survival through one
precipitation cycle

Delist Two hundred and sixty hectares (640For all protected areas No decline after down
acres) or more of occupied habitat inidentified as important to listing, if declining,

the Lost Hills; one or more other continued survival determine cause and
sites on San Joaquin Valley floor of reverse trend
260 hectares (640 acres) or more

Bakersfield Downlist to Ninety-five percent of the occupied For all protected areas Stable or increasing
cactus threatened habitat on public land; 75 percent ofidentified as important to populations at all

Bakersfield cactus clumps and 75 continued survival protected sites for a 5-
percent of the occupied habitat in the ye,ar period

Caliente-Bena Hills, Comanche
Point, Kern Bluff, Sand Ridge, and

Wheeler Ridge areas

Delist Ninety percent of existing clumps For all protected areas All protected
and occupied habitat in the above- identified as important to populations show

specified areas; and the Fuller Acres, continued survival evidence of reproduc-
Cottonwood Creek, Granite Station, tion
and Kern Canyon populations; 100

or more clumps each in other
populations north and south of the

Kern River

giant kangaroo Downlist to All occupied lands in Cardzo Plain All protected areas During 5-year period
rat threatened Natural Area and Ciervo-Panoche identified as important to no greater than 20

Natural Area; western Kern County continued survival percent change in
areas, as specified in recovery including the Carrizo Plainpopulation size during

strategy Natural Area years without drought
or greater than 35

percent above average
precipitation

Delist One hundred percent of occupied Public lands in Cuyama Stable or increasing
habitat on public lands in the Valley and Kettleman Hills populations for the

Cuyama Valley, San Juan Creek Cardzo, Panoche, and
Valley and Kettleman Hills western Kern Co.

metapopulations
through one precipita-

tion cycle
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TABLE 4. (continued). Generalized Recovery Criteria for Federally-Listed Plants and Animals.
Though not explicitly stated, delisting criteria include meeting all of the downlisting criteria. Range-wide

population monitoring should be provided for in all management plans. See individual species accounts for
discussion of recovery strategy and the introduction to this section for a discussion of the bases of the criteria.

Management Plan

Secure and protect specified approved and Population
implemented for monitoring inSpecies Recovery recovery areas from

Step incompatible uses
recovery areas that specified recovery

include survival of the areas shows:
species as an objective

Fresno kangaroo Downlist to One hundred percent of occupied For all inhabited areas Population densities in
rat threatened habitat on public or conservation identified as important to3 or more populations

lands at three or more distinct sites, continued survival do not fall below 2
each no less than about 384 hectares kangaroo rats per

(950 acres) of usable habitat hectare (1 per acre)
and have a mean

density of 10 or more
per hectare (4 or

more/acre) during one
precipitation cycle

Delist One additional site with about 1,012 For all protected areas Protected sites have a
hectares (2,500 acres) or more ofidentified as important to mean density of 10

occupied habitat, with a total of no continued survival kangaroo rats per
less than 2,164 hectares (5,350 acres) hectare (4 per acre)

of occupied habitat during a complete
precipitation cycle

Tipton kangaroo Downlist to    Three or more distinct areas with For all protected areas Stable or increasing
rat threatened 2,000 hectares (4,940 acres) or moreidentified as important to populations through

of contiguous, occupied habitat, with continued survival one precipitation cycle
30 percent each or more of the
minimum acreage in public or

conservation ownership

Delist A total of 9,000 hectares (22,230 Protected sites have a
acres) hectares or more of occupied mean density of I0

habitat in public or conservation kangaroo rats per
ownership hectare (4 per acre)

during a complete
precipitation cycle

blunt-nosed Downlist to    Five or more areas, each of about For all protected areas Each protected area
leopard lizard threatened 2,428 hectares (5,997 acres) or moreidentified as important to has a mean density of

of contiguous, occupied habitat, continued survival two or more lizards
including one each on: Valley floor in per hectare (one per

Merced or Madera Counties; Valley acre) through one
floor in Tulare or Kern Counties; precipitation cycle
foothills of the Ciervo-Panoche

Natural Area, foothills of western
Kern County, and the Carrizo Plain

Natural Area

Delist Three additional areas with about For all protected areas Each protected area
2,428 hectares (5,997 acres) or moreidentified as important to has a mean density of
of contiguous, occupied habitat, one continued survival two or more lizards

on the Valley floor, one along the per hectare through
western Valley edge in Kings or one precipitation cycle

Fresno Counties, and one in Upper
Cuyama Valley
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TABLE 4. (continued). Generalized Recovery Criteria for Federally-Listed Plants and Animals.
Though not explicitly stated, delisting criteria include meeting all of the downlisting criteria. Range-wide

population monitoring should be provided for in all management plans. See individual species accounts for
discussion of recovery strategy and the introduction to this section for a discussion of the bases of the criteria.

Management Plan
approved and Population

Secure and protect specified
implemented for monitoring in

Species Recovery recovery areas from
Step incompatible uses recovery areas that specified recovery

include survival of the areas shows:
species as an objective

San Joaquin kit Downlist to The three core populations, Carrizo For all protected areas Stable or increasing
fox threatened Natural Area, western Kern County,identified as important to populations in the

and Ciervo-Panoche Area; three continued survival three core areas
satellite populations through one precipita-

tion cycle; population
interchange between

one or more core
populations and the

three satellite
populations

Delist Several additional satellite For all protected areas Stable or increasing
populations (number dependent onidentified as important to populations in the

results of research) encompassing as continued survival three core areas and
much as possible of the three or more of the

environmental and geographic satellite areas during
variation of the historic geographic one precipitation cycle

range
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Table 5. Site-Specific Protection Requirements to Meet Delisting Criteria for the Six Federally.Listed Plant and
Five Federally-Listed Animal Species. Protection levels apply to any lands specified in the ownership column.

Species Site Name County Ownership Protection Level

California jewelflower Carrizo Plain San Luis Obispo USBLM/CDFG/The 95 percent of occupied habitat
Nature Conservancy

Kreyenhagen Hills Fresno USBLM 95 percent of occupied habitat
San Joaquin Valley any any

1. valley floor 260 hectares (640 acres)
2. eastern foothills 260 hectares (640 acres)

Santa Barbara Canyon Santa Barbara USBLM/private 90 percent of plants and occupied habitat

Palmate-bracted Colusa National Wildlife Refuge Colusa USFWS 95 percent of occupied habitat
bird’s-beak Delevan National Wildlife Refuge Colusa USFWS 95 percent of occupied habitat

Sacramento National Wildlife Colusa/Glenn USFWS 95 percent of occupied habitat
Refuge

San Joaquin Valley
1. Alkali Sink Ecological Fresno CDFG 95 percent of occupied habitat

Reserve-Mendota Wildlife
Area

2. other (including westem any any 260 hectares (640 acres)
Madera County)

Springtown Alkali Sink Alameda CDFG/City of 90 percent of plants and occupied habitat
Livermore/Federal
Communications

Commission/private
Central Valley any any 2 population, each about 260 hectares

(640 acres)

Kern mallow Lokem Kern USBLM/Center for    90 percent of plants and occupied habitat
Natural Lands

Management/CDFG/
private

other (if Kern mallow positively Kern any 2 populations, each about 260 hectares

identified elsewhere) (640 acres)



Table 5 (continued). Site.Specific Protection Requirements to Meet Delisting Criteria for the Six Federally-Listed Plant and Five Federally-Listed
Animal Species. Protection levels apply to any lands specified in the ownership column.

Specie~ Site Name County Ownership Protection Level

Hoover’s woolly-star Antelope Plain-Lost Hills-Semitropic Kern USBLM/The Nature 75 percent of occupied habitat
Conservancy

Carrizo Plain-Elkhorn Plain-TemblorSan Luis Obispo/Santa USBLM/CDFG/The 75 percent of occupied habitat

Range-Caliente Mountains- Barbara Nature Conservancy/
Cuyama Valley-Sierra Madre U.S. Forest Service
Mountains

Kettleman Hills Fresno/Kings USBLM 75 percent of occupied habitat

Lokem-Elk Hills-Buena Vista Hills- Kern USBLM/CDFG/Coles 75 percent of occupied habitat
Coles Levee-Taft-Maricopa Levee Ecosystem

Preserve/U.S. Depart-
ment of Energy/The
Nature Conservancy/

Occidental
San Joaquin Valley floor (may be any any 260 hectares (640 acres)

within above areas including Alkali
Sink Ecological Reserve)

San Joaquin Carrizo Plain-Elkhorn Plain San Luis Obispo USBLM/CDFG/The 95 percent of occupied habitat
woolly-threads Nature Conservancy

Jacalitos Hills Fresno USBLM 95 percent of occupied habitat
Kettleman Hills Fresno/Kings USBLM 95 percent of occupied habitat
Lost Hills Kern private 260 hectares (640 acres)
Panoche Hills Fresno/San Benito USBLM 95 percent of occupied habitat

San Joaquin Valley floor (may be any any 260 hectares (640 acres)

within Lost Hills)

Bakersfield cactus Caliente-Bena Hills Kern private 90 percent of clumps and occupied habitat
Comanche Point Kern private 90 percent of clumps and occupied habitat
Cottonwood Creek Kern private 90 percent of clumps and occupied habitat
Fuller Acres Kern private 90 percent of clumps and occupied habitat
Granite Station Kern private 90 percent of clumps and occupied habitat



Table 5 (continued). Site-Specific Protection Requirements to Meet Delisting Criteria for the Six Federally.Listed Plant and Five Federally-Listed
Animal Species. Protection levels apply to any lands specified in the ownership column.

Species Site Name County Ownership Protection Levd

Bakersfield cactus Kern Bluffs Kern private/Kern Co. 90 percent of clumps and occupied habitat
(continued) Kern Canyon Kern private 90 percent of dumps and occupied habitat

Bakersfield south of Kern private 100 clumpsMetropolitan
Kern River Kern private 100 clumps

north of Kern River . Kern The Nature 90 percent of clumps and occupied habitat
Sand Ridge Conservancy/private

Kern private/California 90 percent of clumps and occupied habitat
Wheeler Ridge Department of Water

Resources

Giant kangaroo rat Ciervo-Panoche Natural Area Fresno, San Benito USBLM/CDFG/Pdvate entire metapopulation
Western Kern County Kem USBLM/CDFG/

1. Lokem Area California Department 90 percent of extant historical habitat
2. Occidental of Elk Hills of Water Resources/ 90 percent of extant historical habitat (all in

U.S. Department of Buena Vista/McKittrick Valleys)

3. Naval Petroleum Reserve-2 EnergytThe Nature 80 percent of extant historical habitat (all in
Conservancy/private Buena Vista Valley)

4. Other areas with natural land 80 percent of extant historical habitat
Carrizo Plain Natural Area San Luis Obispo/ USBLM/CDFG/The entire metapopulation
San Juan Creek Valley Santa Barbara Nature Conservancy
Upper Cuyama Valley
Kettleman Hills Fresno/Kings USBLM

Fresno kangaroo rat Western Madera County Madera private greater than or equal to 1,012 hectares (2,500
acres) of occupied habitat

Kerman & Alkali Sink Ecological Fresno CDFG greater than or equal to 384 hectares (950
Reserves acres) each of occupied habitat

Lemoore Naval Air Station Kings, Fresno Department of Defense greater than or equal to 384 hectares (950
(U.S. Navy) acres) of occupied habitat



Table 5 (continued). Site-Specific Protection Requirements to Meet Delisting Criteria for the Six Federally.Listed Plant and Five Federally-Listed
Animal Species. Protection levels apply to any lands specified in the ownership column.

Species Site Name County Ownership Protection Level

Tipton kangaroo rat Pixley National Wildlife Refuge- Tulare, Kern USFWS/CDFG/private greater than or equal to 2,000 hectares
Allensworth Natural Area (4,942 acres) of contiguous, occupied habitat

Semitropic Ridge Natural Area Kern USFWS/CDFGFI’he greater than or equal to 2,000 hectares
Nature Conservancy/ (4,942 acres) of contiguous, occupied habitat

Kern Fan Kern private greater than or equal to 2,000 hectares
Kern County Water (4,942 acres) of contiguous, occupied habitat

Agency

Blunt-nosed northern Valley floor Merced or Madera private greater than or equal to 2,428 hectares

leopard lizard (6,000 acres) contiguous, occupied habitat
western edge of Valley Fresno, San Benito USBLM/private greater than or equal to 2,428 hectares

(6,000 acres) contiguous, occupied habitat
southern Valley floor Tulare USFWS/CDFG/private greater than or equal to 2,428 hectares

(6,000 acres) contiguous, occupied habitat
west-central edge of Valley Kings, Fresno USBLM/private greater than or equal to 2,428 hectares

(6,000 acres) contiguous, occupied habitat
southern Valley floor Kern USFWS/CDFG/The greater than or equal to 2,428 hectares

Nature Conservancy/ (6,000 acres) contiguous, occupied habitat
California Department

of Water Resources/
private

western Kern County Kern USBLM/CDFG/Kem     greater than or equal to 2,428 hectares
County Water Agency/ (6,000 acres) contiguous, occupied habitat
California Depaxtment
of Water Resources/

Department of Energy/
Center for Natural

Lands Management!
private

Carrizo Plain Natural Area San Luis Obispo USBLM/CDFGEI’he entire metapopulation
Nature Conservancy

Upper Cuyama Valley San Luis Obispo/Santa USFSAJSBLM/private entire metapopulation
Barbara



Table 5 (continued). Site.Specific Protection Requirements to Meet Delisting Criteria for the Six Federally-Listed Plant and Five Federally-Listed Animal
Species. Protection levels apply to any lands specified in the ownership column.

Species Site Name County Ownership Protection Level

San Joaquln kit fox~ Ciervo-Panoche Natural Area Fresno, San Benito USBLM/CDFG/private 90 percent of existing potential habitat
westem Kern County Kern USBLM/CDFG/Kem

County Water Agency/
California Department

of Water Resources/U.S.
Department of Energy/

Center for Natural
Lands Management/

private
Carrizo Plain Natural Area San Luis Obispo USBLM/CDFG/The 100 percent of existing potential habitat

Nature Conservancy/
private

greater than or equal to 9 satellite 80 percent of existing potential habitat
populations:

nordaem range and Valley edges Alameda, Contra Costa,
San Joaquin, Stanislaus

northern Valley floor Merced, Madera
central Valley floor Fresno
west-central Valley edge Fresno, Kings
southeast Valley floor Tulare, Kern various public and
Kettleman Hills Fresno, Kings, Kern private
southwestern Valley floor Kern
Salinas-Pajaro Rivers watershed Monterey, Santa Benito,

San Luis Obispo
upper Cuyama Valley Santa Barbara, San Luis

Obispo

protection level: extinction probability of 5 percent for 300 years for entire population of the San Joaquin kit fox.
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TABLE 6. Generalized Criteria for Long- Term Conservation of California-Listed and Federal Candidate
Species and Species of Concern. Range-wide population monitoring should be provided for in all management

plans. See individual species accounts for discussion of conservation strategy and the introduction
to this section for a discussion of the bases of the criteria.

Management Plan approved
Secure and protect specified

and implemented for recovery Population monitoring
Species recovery areas from areas that include survival of in specified recovery

incompatible uses
the species as an objective areas shows:

Lesser saltscale Ninety-five percent of occupied For all protected areas One thousand or more
habitat on public lands; five or individuals in years favorable

more populations, including one for growth; all protected
or more each in Butte and Kern populations are stable or

Counties, and one in Fresno, increasing through one
Madera, or Merced County precipitation cycle

Bakersfield Five or more disjunct For all protected areas One thousand or more
smallscale populations individuals in years favorable

for growth; all protected
populations are stable or
increasing through one

precipitation cycle

Lost Hills Ninety-five percent of occupied For all protected areas One thousand or more
saltbush habitat on public lands; five or individuals in years favorable

more populations, including at for growth; all protected
least one each in Fresno, Kern, populations are stable or
and San Luis Obispo Counties increasing through one

precipitation cycle

Vasek’s clarkia Five distinct populations For all protected areas One thousand or more
occurring in at least three individuals in years favorable

separate canyons for growth; all protected
populations are stable or
increasing through one

precipitation cycle

Temblor Ninety-five percent of occupied For all protected populations One thousand or more
buckwheat habitat on public lands; five or individuals in years favorable

more populations, including one for growth; all protected
each in Kern, Monterey, and San populations are stable or

Luis Obispo Counties increasing through one
precipitation cycle

Tejon poppy Ninety-five percent of occupied For all protected sites One thousand or more
habitat on public lands; five or individuals in years favorable

more populations, including one for growth; all protected
each on the east, south, and west populations are stable or

edges of the southern San increasing through one
Joaquin Valley precipitation cycle

Diamond-petaled Five or more populations, For all protected sites One thousand or more
California poppy including one each in the individuals in years favorable

northern, central, and southern for growth; all protected
portions of the historical populations are stable or

geographical range increasing through one
precipitation cycle
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Table 6. (continued). Generalized Criteria for Long-Term Conservation of California-Listed and Federal Candi-
date Species and Species of Concern. Range-wide population monitoring should be provided for in all management
plans. See individual species accounts for discussion of conservation strategy and the introduction to this section for
a discussion of the bases of the criteria.

Management Plan approved
Secure and protect specified

and implemented for recoveryPopulation monitoring
Species recovery areas from areas that include survival of in specified recovery

incompatible uses the species as an objective areas shows:

Comanche Point Five or more populations, For all protected sites One thousand or more
Layia including one each in the Bena individuals in years favorable

Hills, Comanche-Tejon Hills, for growth; all protected
and on the San Joaquin Valley populations are stable or

floor increasing through one
precipitation cycle

Munz’s tidy-tips Ninety-five percent of occupied For all protected sites One thousand or more
habitat on public lands; five or individuals in years favorable

¯ more populations, including one for growth; all protected
each in Fresno, Kern, and San populations are stable or

Luis Obispo Counties and on the increasing through one
southern San Joaquin Valley precipitation cycle

floor in Kern County

Jared’s Ninety-five percent of occupied For all protected sites One thousand or more
peppergrass habitat on public lands; five or individuals in years favorable

more populations of each of the for growth; all protected
two subspecies, including at populations are stable or
least one population of the increasing through one

Carrizo peppergrass subspecies precipitation cycle
outside of the Cardzo Plain

Natural Area

Merced Five or more populations For all protected populations One thousand or more
monardella individuals in years

favorable for growth; all
protected populations are

stable or increasing through
one precipitation cycle

Merced phacelia Five or more populations For all protected populations One thousand or more
individuals in favorable

years; all protected
populations are stable or
increasing through one

precipitation cycle

Oil neststraw Ninety-five percent of occupied For a J1 protected populations One thousand or more
habitat on public lands; five or individuals in years
more populations, including at favorable for growth; all

least one in Kern County protected populations are
outside of the Elk Hills stable or increasing through

one precipitation cycle
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Table 6. (continued). Generalized Criteria for Long.Term Conservation of California.Listed and Federal Candi-
date Species and Species of Concern. Range-wide population monitoring should be provided for in all management
plans. See individual species accounts for discussion of conservation strategy and the introduction to this section for
a discussion of the bases of the criteria.

Management Plan approved
Secure and protect specified and implemented for recovery Population monitoring

Species recovery areas from areas that include survival of in specified recovery
incompatible uses the species as an objective areas shows:

Dune insects Five occupied sites for each For all protected populations Continuing presence at each
(Ciervo aegialian species (either as co-occupied or occupied site

scarab beetle, allopatdc sites) collectively
Doyen’s dune providing 150 hectares (370
weevil, San acres) of inhabited sands and

Joaquin dune sand dunes, with the smallest
beetle) inhabited site providing no less

than 0.2 hectare (0.5 acre) of sand
habitat, three of the sites must be
fully protected from development

San Joaquin      Carrizo Plain Natural Area, For all populations on public and Stable or increasing
antelope squirrel Lokem-Elk Hills, and Ciervo- conservation lands populations through one

Panoche Natural Area each have precipitation cycle
a minimum of about 6,070
hectares (15,000 acres) of

occupied habitat; and Pixley
National Wildlife Refuge-

Allensworth-Semitropic Ridge
Natural Areas each have of

minimum of about 2,400 hectares
(5,930 acres) of occupied habitat

Short.nosed Cardzo Plain Natural Area, For all populations on public and Mean population density of
kangaroo rat western Kern County, and conservation lands six or more kangaroo rats per

Ciervo-Panoche Natural Area, hectare during average years
each with 2,000 hectares (4,940 in precipitation cycle

acres) or more of occupied
habitat; South Grasslands

population

Riparian Three or more areas of occupied For all populations Mean size of independent
woodrat habitat each supporting 400 or population no less than 400

more individuals, with a total individuals in each
population of 5,000 or more population in average years
independent individuals (i.e., through 1 precipitation cycle
excluding dependent young)
during average precipitation

years

Tulare Those areas specified as the For all protected areas Continuing presence on the
grasshopper habitat protection goals for the Carrizo Plain Natural Area,

mouse giant kangaroo rat and blunt- Lokern-EIk HilIs area,
nosed leopard lizard Ciervo-Panoche Natural

Area, and two blocks on the
Valley floor
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Table 6. (continued). Generalized Criteria for Long.Term Conservation of California-Listed and Federal Candi-
date Species and Species of Concern. Range-wide population monitoring should be provided for in all management
plans. See individual species accounts for discussion of conservation strategy and the introduction to this section for
a discussion of the bases of the criteria.

Management Plan approved
Secure and protect specifiedand implemented for recovery Population monitoring

Species recovery areas from areas that include survival of in specified recovery
incompatible uses the species as an objective areas shows:

Buena Vista Three or more disjunct occupied For all protected areas Continuing presence at
Lake shrew sites collectively with at least known occupied sites

2,000 hectares (4,940 acres) of
occupied habitat

Riparian brush Three or more sites, each with no For all protected sites Populations sizes of 300 or
rabbit less than 300 adults during more adults during average

average years years during a precipitation
cycle at each of 3 or more

sites

San Joaquin Le Saltbush communities on public For all public lands and the Stable or increasing through
Conte’s thrasher lands, including Naval inhabited areas covered in the one precipitation cycle

Petroleum Reserve in California-Kern County Valley Floor Habitat
2, Occidental of Elk Hills, the Conservation Plan
Lokem Natural Area, and the

Carrizo Plain Natural Area; and
in southwestern Kern County
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The strategy for plant species of concern is based on the C. RECOVERY PRIORITIES
assumption that if populations remain throughout the
historical range, are secure from threats, and are not
declining, formal listing may not be necessary. 1. General Ranking Categories

Listed Animal Species.---For listed animal species, Actions necessary to recover a species are ranked in three
downlisting criteria are based on the assumption thatcategories:
extinction is not imminent if potentially viable
metapopulations are found at three or more sites Priority 1--an action that must be taken to prevent

representing different geographic and environmental extinction or to prevent a species from declining

variations. In the absence of specific information to the irreversibly in the foreseeable future.

contrary, metapopulations are assumed to be potentially
viable if there is enough continuous, occupied habitat to Priority 2~an action that must be taken to prevent

sustain 5,000 or more adults during average years in a a significant decline in species population or habitat
quality or some other significant negative impactperiod when annual rainfall cycles from average or short of extinction.

above-average through below-average levels and back to
at least average. Criteria for individual species are Priority 3--all other actions necessary to meet
altered from this basic model by: the amounts of recovery objectives.
potential or actual habitat in existence; information on
population dynamics (e.g., San Joaquin kangaroo rat In assigning priorities to protection of natural areas
populations fluctuate so dramatically that larger averageand establishment of reserves, each site was evaluated in
population sizes are required); information on speciesthe context of all other sites supporting the species, and
densities in various habitats; and extent of historical andthe priority assigned based on the impact the
current geographic distribution. To the maximum extentdevelopment of that site alone would have on the species
possible, recovery areas have been centered on orchances of recovery. For some of the larger sites, the
confined to lands in public or conservation ownership,entire area may not warrant the priority ranking of some
Where this is not possible, existing natural lands (mostsubset of sites that are important to fewer species and for
with limited development potential) first have beenwhich a speciality reserve may be needed. Yet, in the
targeted for protection, absence of more information, the entire area was

assigned the highest priority. In making management
Candidate Animal Species and Species of Concern.-- and administrative decisions, each site’ s importance

Existing information for the riparian brush rabbit,mustbeconsideredinthecontexto£whathasandislikely
riparian woodrat, and Buena Vista Lake shrew is ampleto happen to all other sites, but those events cannot be
to support a proposal to list them under the Act. Even forforecast now.these three species, where existing information is
sufficient to support listing as threatened or endangered,
additional information on distribution and habitat is 2. Priority Ranking Emphasis
needed to develop a complete conservation and
protection strategy and establish quantitative criteria for The ecosystem-level strategy outlined in the
their restoration or long-term conservation. Thus, thebeginning of this chapter focuses on establishing a
actions necessary for these candidate species and othernetwork of reserves and conservation areas by protecting
species of concern include surveys in suitable habitatnatural communities, strategically retiring farmland and
and, for some, evaluation of threats. Managementusing a focused safe harbor program on private lands. In
actions to counter known threats are recommended inthis document, habitat protection means ensuring
individual accounts. The protection strategies for mostappropriate uses of land to maintain and enhance species
candidate animals and species of concern are based onhabitat values. Habitat protection does not necessarily
the assumption that if populations remain throughoutrequire land acquisition or easement. There are many
remnants of the historical range, are secure from threats,other ways to achieve the same end while keeping land in
and are not declining, formal listing may not be necessary,private ownership and fostering continuing, traditional
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uses that contribute to the local and national economies for the object specieswuntil proven otherwise it
(Keystone Center 1995). is prudent to assume that if the species are

resident, the existing land uses (at some level)
To ensure appropriate uses of conservation and do not pose an immediate threat to species

mitigation land to maintain and enhance species habitat survival (Williams and Germano 1993).
values requires, in most cases, active management of the
land. To this date, land acquired in the Valley as b. Many parcels acquired as mitigation are too
mitigation for project-related habitat losses, and some small and scattered to manage effectively. They
parcels acquired from conservation funds, are mostly not remain idle until critical masses of land and
being actively managed to maintain or enhance listed management funds can accumulate. Meanwhile,
species populations. Therefore, if San Joaquin Valley habitat quality and species populations decline
species are to be recovered, more emphasis must be or disappear, instead of increase.
placed on habitat management. There already are
substantial historical habitats for a majority of species c. When dealing with several listed species
featured in this plan in public ownership, though they affected by a permitted project, some may have
mostly are not sufficiently protected from catastrophes, conflicting habitat management needs--
such as flooding and excessive soil erosion, nor managing for one species or a guild (a group of
appropriately monitored and managed to maintain or species with a common need for a particular
enhance populations of featured species. Developing habitat or other niche component) may
necessary habitat management procedures must not be negatively affect another species or guild
neglected in favor of acquisition of additional potential (Williams and Germano 1993). More and better
habitat, data are needed for developing a protection

strategy that ensures that all sensitive species
There are reasons to place increased emphasis on will benefit from selected management actions.

habitat management research:
For some species, their statuses have deteriorated to a

a. Change in ownership from private to public point where the only way they can be saved is by
usually is accompanied by a change in land use.immediate implementation of programs that employ
For natural lands, the principal use typically isadaptive management (conduct important biological
ranching. Cessation of grazing upon purchaseresearch, monitor and evaluate outcomes; readjust
has frequently been followed by decline of management direction accordingly). For many of the
listed species populations (though the magnitudeother species, the risk is great that if information needs
is difficult to demonstrate on many parcels are not attended to soon, their statuses will be similarly
because no baseline population censuses werejeopardized. Habitat management has high priority for
conducted before change in land use, and nohalf of the 34 species, though at least 11 of the other 17
quantitative monitoring programs werealso have habitat management research as a high priority,
established). Grazing and other uses of land thatindicating that information is insufficient to develop
affect the structure and composition of the appropriate management prescriptions today.
community may be important habitat elements
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IV. STEPDOWN NARRATIVE

1 Develop and implement a regional cooperative program and participation plan.

Development of a regional cooperative program coordinating local public and private land use planning with
State and Federal land use planning, recovery planning, and biodiversity conservation is needed. From this
program, a participation plan should be developed and implemented to expedite and increase the chances of
recovery for listed species and ensure long-term conservation of the 23 other species covered in this recovery
plan.

1.1 Establish a regional cooperative program with participants from the public and private sector
(Priority 2).

Successful development of a regional cooperative program and preparation of a participation plan
requires involvement by public and private interests in the planning area. Interested parties at all
levels of government and in the private sector should be identified and their willingness to participate
in a cooperative program determined. Once participants are identified, the program should be
initiated.

1.2 Develop and implement participation plans.

Participation plans should be developed to implement recovery. These plans should include outreach
efforts to enhance the public’s understanding of endangered species issues, economic incentives for
conservation of endangered species on private lands, guidance on mitigation banking and
establishment of large-scale Habitat Conservation Plans, focused safe harbor programs, and focused
retirement of drainage problem lands. Separate participation plans may be developed and
implemented for many of the tasks contained herein.

1.2. l Develop and implement an outreach plan (Priority 2).

Outreach is an important component of implementing this recovery plan. A plan should be
developed by the regional cooperative program to provide factual information about
featured species and the recovery process to interested and affected landowners. An
important focus of outreach should be toward landowners with reported or potential
occurrences of featured species. For private lands with reported populations of featured
species, landowners should be apprised of the significance of the populations on their lands
and should be provided with information about available conservation mechanisms, such as
conservation easements and incentive programs (See Task 1.2.2). For private lands with
potential occurrences of featured species, permission should be sought from cooperative
landowners to conduct on-site surveys. If surveys identify populations of featured species,
landowners should be apprised of their significance and offered incentives to continue
current land uses that support featured species habitat.

1.2.2 Develop and implement economic or other incentives for conservation and recovery on
private lands through the cooperative program and with other groups (Priority 2).

Economic and other incentive programs (relief from taxes, tax credits, tax deductible habitat
management expenses, Williamson Act, Conservation Reserve Program, Partners for
Wildlife, and others) are important to gaining the support and assistance of private
landowners in conserving and recovering species featured in this recovery plan (Hudson
1993, Dwyer et al. 1995, Keystone Center 1995, Eisner et al. 1995). As part of the regional
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cooperative program, or through working with other groups, such programs should be
developed for the planning area. Incentive programs should play a role in protection of
habitat on private property (See Task 2.1 and 2.2), and in establishing linkages on the Valley
floor (Task 5.1) and elsewhere (Task 5.3).

1.2.3 Encourage and assist counties and owners of large amounts of natural lands in developing
and implementing large-area Habitat Conservation Plans (Priority 2).

City and county governments are the primary agencies in deciding on land uses, and thus,
their involvement in any future recovery planning processes is critical. Habitat
Conservation Plans have been developed and others are being developed. The regional
cooperative program should promote similar initiatives in other counties in the planning
area. Assistance should also be provided to owners of large amounts of natural land.

1.2.4 Encourage and assist in the development and implementation of mitigation banks separately
or in conjunction with large-scale Habitat Conservation Plans (Priority 2).

Mitigation banks should be promoted by the regional cooperative program as a means of
overcoming many of the problems associated with mitigating for lost habitat on a piecemeal
basis, separately or in conjunction with large scale Habitat Conservation Plans. Areas with
the greatest potential for mitigation banks are western Kern County (one established, another
in planning), the Coalinga and Ciervo-Panoche areas of western Fresno County, western
Madera County, and other, lightly-developed oil and gas-producing areas. However, all
large blocks of privately-owned natural land that are identified as important in this recovery
plan should be considered.

1.2.5 Encourage and assist landowners and private interest groups in developing focused safe-
harbor programs (Priority 2).

Farming interests, the CDFG, and USFWS are pursuing the development of generalized safe
harbor programs in California. To assist in endangered species recovery, specific programs
should be developed by the regional cooperative program or other groups. These programs
should be carried out in a controlled, experimental manner for the San Joaquin kit fox, and
perhaps other species on both irrigated and non-irrigated ground. Implementation of a
focused safe harbor program is one of several programs needed to establish linkages for
featured species between islands of natural habitat on the Valley floor (See Task 5.1).
Components of a pilot safe harbor program and areas to be targeted for San Joaquin kit fox
are outlined in Appendix E.

1.2.6 Coordinate retirement of farmlands with drainage problems with recovery needs of featured
species (Priority 2).

Focused retirement of drainage problem lands is an important component of establishing
linkages between islands of natural habitat on the Valley floor for San Joaquin kit fox and
other featured species (See Task 5.1). The regional cooperative program should guide the
implementation of this land retirement program so that priority is given to land retirement in
areas needed for endangered species recovery. Criteria for land retirement, restoration of
retired farmland, and guidelines for the program are provided in Appendix F.

2 Protect and secure existing populations.

Natural lands known to provide habitat for listed and other sensitive species, should be protected and secured
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from any identified threats in perpetuity. Protection of these habitat areas requires application of adaptive
management (See Task 6) to ensure species survival and recovery. Natural lands needing protection include
large blocks of land that function as core areas for listed species, and smaller blocks of land, called ’specialty’
reserves that are usually locations of populations of single species.

2.1 Protect and secure core habitat areas.

Table 7 lists all core areas, or large blocks of land requiring protection. Public and conservation lands
listed in Table 7 should be adaptively managed to maximize their potential to support listed and
sensitive species. Private lands included in Table 7 should be protected through voluntary
conservation or management agreements (agreements in which a landowner agrees to manage
property in a specified way), easements or other mechanisms, then adaptively managed. Management
plans should be developed for all protected areas.

Table 7. Large Blocks or Core Areas of Natural Lands Targeted for Protection. See Figure 70 forthe location of core
habitat areas.

Recover~ Locality County Species (target in bold)x Landowner/Comments !PriorityTask #

2.1.1 Elk Hills Kern hws, ons, bnll, gkr, Department of Energy/Occidental/ 1
and Buena sjkf, sjwt, tp, sjas, snkr, Chevron/secure long-term protection o~
i Vista Valley tgm, sjlt natural communities and featured species;

prevent disturbance of ons metapopulation.

2.1.2 !Fort Hunter Monterey, sjkf Department of Defense, California 2
Liggett/ San Luis National Guard/evaluate recent and
Camp Obispo ongoing base operations and land
Roberts management studies on kit fox, prepare

management plans beneficial to kit fox.

2.1.3 Kern Fan Kern tkr, sjkf, ball, bvls, Kern Water Bank Authority/protect, re- 1
Element hws, sjwt, bss, lss, lhsb,store and enhance upland and wetland

gkr, tgm, sjlt communities, introduce bvls and other
targeted species through cooperative
agreement. Also provides a linkage
between Lokern/Elk Hills and Tule Elk
Reserve/Kern River Parkway.

2.1.4 Western Kern kin, ons, lhsb, ball, USBLM, Center for Natural Lands
Kern sjas, gkr, snkr, tgm, Management, private/preserve 80-90 1
County sjkf, silt, hws, tbw, jpg,percent of the existing natural lands below
(includes cjf, tp, sjwt about 500 meters (1,640 feet) between
Lokern) Blackwell’s Corner and Maricopa. The

Lokern area is within the Kern County
Valley Floor Habitat Conservation Plan
and a Chevron, USA, Inc. mitigation bank;
restore habitat for sjlt; prevent disturbances
of ons metapopulation.
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P, am~ Locality County Species (target in bold)1 Landowner/Comments ,Priority
Task #

2.1.5 Western Madera pbbb, sjkf, bnll, fkr, Private / continue traditional land uses 1
Madera lss, lhsb (natural gas extraction and cattle
County grazing), possible groundwater recharge

and water banking site, an important link
in the chain of habitat islands on Valley
floor. Acquire title or easements for
appropriate parcels from willing sellers.

2.1.6 North Fresno pbbb, bnll, fkr, sjkf Private/located between the San Joaquin2
central River, immediately north of the Alkali
Fresno Sink Ecological Reserve, and San Mateo
County Road on the west, connects Alkali Sink

Ecological Reserve to the Chowchilla
Canal, an important link in the chain of
habitat islands on Valley floor. Acquire
title or easements for appropriate parcels
from willing sellers.

2.1.7 Pixley Tulare, tkr, bnll, sjkf Private, public/includes the best and I
National Kern only large remnants of Relictual Interior
Wildlife Dune Grassland, variations of chenopod
Refuge/ scrub, and Haplopappus Shrubland in the
Allensworth Tulare Basin. Acquire title or easements
Natural for appropriate parcels from willing
Area sellers; restore habitat for tkr.

2.1.8 No~westem Merced lhsb, lss, sjkf Public/includes Federal wildlife refuges 3
Merced and waterfowl easement properties, State
County game areas, and State park land, provides

a vital linkage between Valley floor and
northwestern Valley edge; restore and
enhance natural communities by
practicing adaptive management, control
grazing; (riparian areas are listed
separately in Table 8).

2.1.9 Sandy Merced lhsb, bnll, sjkf, lss, Private/a chain of habitat islands on the 2
Mush pbbb, fkr valley floor, that together with
Road/ establishing Valley floor linkages
South through agricultural land, links Merced
Grasslands County National Wildlife Refuges, State
Area areas and other natural lands with the

northeastern and northwestern edges of
the Valley and with natural areas to the
south. Acquire title or easements for
appropriate parcels from willing sellers.
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l~omy Locality County Species (target in bold)~ Landowner/Comments Priority
Task #

2.1.10 Kettleman Fresno, sjwt, bnll, gkr, sjas, USBLM, private/protect area from 1
Hills Kings sjkf, snkr, tgm, ddw, development through acquisition or

hws, sjdb, silt easements from willing sellers; conduct
land survey to determine ownership of
site with ddw, major population center
for sjwt, hws.

2.1.11 Kem Kern hws, bnll, sjas, sjkf, USFWS, State, private/enhance natural 3
National tkr, bvls, mtt, lhsb, sjwt,communities by creation of areas of
Wildlife tgm refuge above historic flood levels for tkr,
Refuge/ provides link for sjkf to Pixley/
Semitropic Allensworth area, designated as
Ridge preapproved acquisition area for the
Natural Metropolitan Bakersfield Habitat
Area Conservation Plan. Manage and restore

appropriate habitat, and introduce bvls.
Acquire title or easements for
appropriate parcels from willing sellers.

2.1.12 Carrizo San Luis cjf, hws, jpg, tbw, sjwt,USBLM, State, The Nature 1
Plain Obispo bnll, gkr, sjas, sjkf, Conservancy, private/restore and
Natural snkr, tgm, silt, ihsb, enhance natural communities by
Area mtt practicing adaptive management;

reintroduce featured species to suitable
habitat where appropriate.

2.1.13 Upper Santa cjf, hws, sjwt, bnll, gkr,USBLM, private/protect natural lands 3
Cuyama Barbara, sjas, sjkf, snkr, tgm, sjltfrom development through acquisition or
Valley San Luis easement from willing sellers; ensure

Obispo traditional rangeland uses continue while
protecting vulnerable plant populations
(Santa Barbara Canyon listed as a
speciality reserve area in Table 8).

2.1.14 Ciervo- Fresno, jpg, hws, sjwt, lhsb, USBLM, State, private/protect natural 1
Panoche San Benito mtt, bnll, gkr, sjas, sjkf,lands from development through
Natural sjlt, snkr, tgm, cash, acquisition or easement from willing
Area sjdb sellers; ensure traditional rangeland uses

continue while monitoring and
protecting vulnerable plant and insect
populations.

2.1.15 Kreyenhagen Fresno cjf, sjkf, snkr USBLM, private/only known 1
Hills population of cjf on public land east of

the inner Coast Ranges; continue
protecting cjf population and managing
rangeland in an adaptive manner.
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Reeom~ Locality County Species (target in bold)~ Landowner/Comments Priority
Task #

2.1.16 Bitter Kern, sjas, sjkf, tgm USFWS/restore and enhance natural 3
Creek Ventura communities by practicing adaptive
National management.
Wildlife
Refuge

2.1.17 Kerman Fresno pbbb, sjkf, fkr, bnll, CDFG/restore and enhance natural 1
and Alkali hws, lss, lhsb communities by practicing adaptive
Sink management; reintroduce fkr.
Ecological
Refuges

2.1.18 Mendota Fresno pbbb, sjkf, fl~, snkr, CDFG/manage appropriately for 3
Wildlife bnll featured species, develop specific
Area management agreement for areas not

managed for waterfowl.

2.1.19 Northwestern Alameda, sjkf Mostly private/maintain larger natural 2
portion of Contra areas identified in CDFG’s Framework
kit fox Costa for Maintaining the San Joaquin Kit Fox
range in the Northwestern Segment of its

Range (in litt. 1996), maintain beneficial
grazing practices.

Species
be - Bakersfield cactus; bnll - Blunt-nosed leopard lizard; bss - Bakersfield smallscale; bvls - Buena Vista Lake shrew; casb -
Ciervo aegialian scarab beetle; cjf - California jewelflower; cpl - Comanche Point layia; ddw - Doyen’s dune weevil; dpcp -
Diamond-petaled California poppy; fkr- Fresno kangaroo rat; gkr - Giant kangaroo rat; hws - Hoover’s woolly-star; jpg - Jared’s
peppergrass; km- Kern mallow; lhsb - Lost Hills saltbush; lss - Lesser saltscale; mm - Merced monardella; mp - Merced phacelia;
mtt - Munz’s tidy-tips; ons - Oil neststraw; pbbb - Palmate-bracted bird’s-beak; tp - Tejon poppy; rbr - Riparian brush rabbit; rwr
- Riparian woodrat; sjas - San Joaquin antelope squirrel; sjdb - San Joaquin dune beetle; sjkf - San Joaquin kit fox; sjkr - San
Joaquin kangaroo rat; sjlt - San Joaquin Le Conte’s thrasher; sjwt - San Joaquin woolly-threads; snkr- Short-nosed kangaroo rat;
tbw - Temblor buckwheat; tgm - Tulare grasshopper mouse; tkr - Tipton kangaroo rat; vc - Vasek’s clarkia
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2.2 Establish and protect specialty reserves.

Table 8 lists specialty reserves to be established. Figure 71 shows the general location of these
specialty reserves. Several of these specialty reserves are located within linkage areas (See Task 5).
Public and conservation lands listed in Table 8 should be adaptively managed to maximize their
potential to support listed and sensitive species. Private lands included in Table 8 should be protected
through conservation or management agreements, acquisition, easements or other mechanisms, then
adaptively managed. Management plans should be developed for all protected areas.

Table 8. Natural Lands Targeted for Protection as Specialty Reserves. See Figure 71 for the location of each specialty
reserve.

~ Lo~allty(Map Symbol County Species (target in bold)1 Landowner/Comments PriorityTask# - Figure 7t)

2.2.1 Woodland Yolo pbbb City of Woodland/develop and 1
(A) implement habitat restoration,

enhancement and management plan.

2.2.2 Springtown Alameda pbbb CDFG, City of Livermore, Federal 1
Alkali Sink Communications Commission, private!
(B) enhance habitat, develop and implement a

plan to restore natural hydrology,
establish cooperative managemeni pro-
gram; greatest genetic diversity for pbbb.

2.2.3 Lower San rbr, rwr COE/review and enforce wildlife habitat 1
Stanislaus Joaquin, easements downstream from the City of
River Stanislaus Ripon, restore riparian habitat, provide
(C) additional flood and fire protection;

prepare emergency preplan for habitat
protection at Caswell State Park;
reintroduce rbr, rwr.

2.2.4 San Joaquin Stanislaus rbr, rwr USFWS-Private/restore riparian habitat, 1
River provide additional flood and fire
National protection; reintroduce rbr, rwr.
Wildlife
Refuge (D)

2.2.5 San JoaquinMerced rbr, rwr, sjkf CDFG, California Department of Parks
River and Recreation, USFWS/restore riparian
Riparian habitat, manage grazing, provide
Communities additional flood and fire protection,
(E) upland habitat may provide linkage;

reintroduce rbr, rwr.

2.2.6 Lemoore Kings fkr, bnll, sjkf Navy! enlarge and restore habitat area by 1
Naval Air retiring adjacent famdand on the base.
Station (F)
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Locality~ (Map Symbol
County Species (target in bold)1 Landowner/Comments Priority

Task # - Figur~,,~,l) .....................

2.2.7 North of Kings fkr, bnll, sjkf Private/preserve as grazing land; possible1
Tulare Lake mitigation bank sites.
Bed (G)

2.2.8 Granite Kern bc Private/isolated from metropolitan 2
Station (H) Bakersfield population, potential contribu-

tion to taxonomic information, maintain
current land uses.

2.2.9 Devil’s Den Kern hws, jpg, cjf, tbw, bnll, Private, USBLM/maintain compatible 2
Area (I) sjkf, snkr, sjas, sjlt, tgm land uses

2.2.10 Lost Hills- Kern sjwt, Ihsb, mtt, hws, Private/also provides an important link 2
Buena Vista sjkf, snkr, bnll, tkr, sjas between natural lands along the western
Slough (J) edge of the Valley and natural lands in the

Semitropic and Pixley-Allensworth areas;
one of largest metapopulations of sjwt.

2.2.11 Jerry Kern lss, hws Private/southeast of Goose Lake bed; 2
Slough to southernmost population of lss, maintain
Highway 58 current land uses.
(K)

2.2.12 Greater Kern bc, bnll, sjkf Private, CDFG/ maintain existing land 2
Bakersfield uses of oil production and grazing, avoid
North of the or fence plant populations.
Kern River
(L)

2.2.13 Fairfax Kern bc Private/type locality for var. kernii, fence 2
Road- fragmented populations.
Highway
178-
Highway
184 (M)

2.2.14 Kern BluffsKern bc, sjkf, bnll, snkr Private, CDFG/fence to exclude off-road 1
(N) vehicles from the wash area; monitor

vegetation to determine effects of
changing the grazing regime.

2.2.15 Fuller Acres Kern bc Private/lowest elevation remaining 2
(O) occurrence of bc, last remnant of once

extensive population.
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Recoem’y Locality
(Map Symbol County Species (target in bold)~ Landowner/Comments Priority

Task # - Figure 71)

2.2.16 Mouth of Kern bc Private/population contains considerable 2
Kern morphological variation, maintain current
Canyon (P) land uses.

2.2.17 Cottonwood Kern bc Private, CDFG/only site in association 2
Creek (Q) with cottonwoods, one of few sites with

typical var. treleasei, maintain current
land uses.

2.2.18 Bena Hills- Kern vc, bc, cjf, cpl, tp Private/delimited in north by Walker 1
Caliente Basin, south by Highway 58, southeast by
Hills (R) Caliente, and west by Valley floor, type

locality of bc, only known location of vc,
maintain current land uses.

2.2.19 Sand Ridge Kern bc, sjwt, sjkf, snkr Center for Natural Lands Management, 1
(S) CDFG, private/one of two largest

metapopulations of bc, expand reserve,
protect natural lands from off-road
vehicles, sand mining, and conversion.

2.2.20 Comanche- Kern cpl, tp, bc, sjkf, bnll, Private/maintain current land uses. 1
Tejon Hills snkr
(T)

2.2.21 Kern Lake- Kern bvls, bss, cpl Private/only known population of bvls 1
Gator Pond and bss, restore hydrology and wetland
(U) vegetation; protect and secure permanent

water supply.

2.2.22 Mettler- Kern bc, bnll, snkr, sjkf Private, California Department of Water 1
Wheeler Resources, Wildlands Conservancy/one
Ridge (V) of largest metapopulations of bc.

2.2.23 Upper Santa cjf, hws, sjwt, bnll, USBLM, private/largest extant 1
Cuyama Barbara gkr, sjas, sjkf, snkr, population of cjf.
Valley, tgm
Santa
Barbara
Canyon (W)

2.2.24 Interstate 5/ Kings ddw Caltrans/protect habitat on 1
California Caltrans right-of-way.
Highway
41 (X)
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LocalityRee~xy (Map Symbol County Species (target in bold)~ Landowner/Comments Priority
Task # - Figure 71)

2.2.25 Colusa, Colusa, pbbb, lss USFWS/develop and implement 1
Delevan, Glenn management plans; largest population of
and pbbb.
Sacramento
National
Wildlife
Refuges (Y)

2.2.26 Lawrence Alameda dpcp Department of Energy/develop and 1
Livermore implement a management plan for dpcp.
Laboratory/
Site 300 (Z)

Species
bc - Bakersfield cactus; bnll - Blunt-nosed leopard lizard; bss - Bakersfield smallscale; bvls - Buena Vista Lake shrew; casb -
Ciervo aegialian scarab beetle; cjf- California jewelflower; cpl - Comanche Point layia; ddw - Doyen’s dune weevil; dpcp -
Diamond-petaled California poppy; fkr- Fresno kangaroo rat; gkr- Giant kangaroo rat; hws - Hoover’s woolly-star; jpg - Jared’s
peppergrass; km- Kern mallow; lhsb - Lost Hills saltbush; lss - Lesser saltscale; mm - Merced monardella; rap- Merced phacelia;
mtt- Munz’s tidy-tips; ons - Oil neststraw; pbbb - Palmate-bracted bird’s-beak; tp - Tejon poppy; rbr- Riparian brush rabbit; rwr
- Riparian woodrat; sjas - San Joaquin antelope squirrel; sjdb - San Joaquin dune beetle; sjkf - San Joaquin kit fox; sjkr - San
Joaquin kangaroo rat; sjlt - San Joaquin Le Conte’s thrasher; sjwt - San Joaquin woolly-threads; snkr- Short-nosed kangaroo rat;
tbw - Temblor buckwheat; tgm - Tulare grasshopper mouse; tkr - Tipton kangaroo rat; vc - Vasek’s clarkia
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Figure 71. Locations of specialty reserves targeted for protection (see Table 8).
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3 Determine distributions and population statuses of featured species.

Data on distribution and population numbers of most featured species are insufficient for development of
management prescriptions and to implement other conservation measures. Surveys are a high priority for 22
of the 34 species and are an important priority for 9 others in this plan. Integrated programs (e.g., surveying
an area for multiple species when possible) should be developed and implemented to increase efficiency and
reduce costs.

3.1 Establish a program and protocol for general and directed surveys for covered species (Priority 1).

A coordinated program should be developed to effectively conduct surveys for featured species. A
protocol should be established for directed botanical surveys (i.e., for species Whose flowering or
season of growth differs from the majority of plants) and general surveys for plants and animals.

3.2 Conduct general and directed surveys as needed.

Table 9 summarizes survey and population census needs for featured species. Directed and general
botanical surveys are needed on remaining natural lands throughout the planning area, but especially
along the eastern and southern edges of the Valley foothills. For featured animal species, information
on occurrence and status is minimal along the eastern and southern edges of the Valley, in the Merced
grasslands, and in the Salinas River and Pajaro River watersheds. Obtaining reliable distributional
and population data for the San Joaquin kit fox is a high priority.

Table 9. Survey and Population Census Needs for Featured Species by Geographic Area or Community in the San
Joaquin Valley Planning Area. See Figure 70for the location of specific survey areas.

Task Target Species 1
Area (additional featured species Comments Priorlt~

Number known or possible)

Multispeeies Plant Surveys

3.2.1 Comanche-Tejon Hills tp, cpl (bc) Kern Co. 1

3.2.2 Caliente-Bena Hills cjf, vc, tp, cpl (bc) Kern Co. 1

3.2.3 Rancheria Gulch/Adobe cjf, vc, tp, cpl (bc) Kern Co. 2
Canyon

3.2.4 southern Valley alkali sinks lss, bss, & lhsb Kern Co., summer-fall 1

cpl, mtt Kern Co., spring 2

3.2.5 alkali sinks in San Joaquin pbbb, lss, lhsb Tulare, Kings, Fresno, Madera, 1
Valley north of Kern County Merced, Stanislaus, San Joaquin,

Alameda, and Contra Costa
Coundes [summer-fall]

mtt, jpg Tulare, Kings, Fresno, Madera, 2
and Merced Counties [spring]

3.2.6 alkali sinks in Sacramento pbbb, lss Sacramento, Solano, Yolo, Sutter,2
Valley Colusa, Butte, and Glenn Counties
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Task Target Species 1
Area (additional featured species Comments Priorit~Number known or possible)

3.2.7 Occidental of Elk Hills lhsb, tp, ons (cjf, kin, Kern Co. 1
hws, sjwt, tbw)

3.2.8 west side of southern San cjf, km, lhsb, tp, ons Kem Co. 1
Joaquin Valley (Maricopa to (hws, sjwt, tbw)
McKittrick, including Buena
Vista Valley and Naval
Petroleum Reserve in
California-2)

Single Species Plant Surveys

3.2.9 Cottonwood Pass cjf Kern and Kings Counties 2

3.2.10 historic locations outside of tbw Kern, San Luis Obispo, and 2
Elk Hills Monterey Counties

3.2.11 Salt Creek tp Kern Co. 2

3.2.12 historic locations dpcp San Luis Obispo, Stanislaus, I
Alameda, Contra Costa, and
Colusa Counties

3.2.13 historic locations in San Luis mtt San Luis Obispo Co. 2
Obispo County

3.2.14 historic locations jpg San Luis Obispo, Fresno, and San 2
Benito Counties

3.2.15 suitable habitat in historic range~ mm Merced and Stanislaus Counties 1

3.2.16 historic locations mp Merced Co. 2

Multispecies Animal Surveys

3.2.17 sand and sand dune cash, sjdb, ddw Contra Costa, San Joaquin, 3
communities, northwestern San Stanislaus, Merced, Fresno, San
Joaquin Valley Benito Counties

3.2.18 upland vertebrates, northern bnll, fkr, sjkf (pbbb, central Merced, W. Madera, central 1
Valley floor lss, lhsb) Fresno Counties; summer to early fall

3.2.19 upland vertebrates, southern bnll, tkr, fkr, sjkf, sjlt, Kings, Tulare, Kern Counties; 3
Valley floor tgm (lss, bss, lhsb) summer to early fall

3.2.20    upland vertebrates, central bnll, gkr, snkr, sjas, Fresno, San Benito Counties; 3
western Valley edge sjkr, sjlt, tgm late spring to early fall

3.2.21 upland vertebrates, Kettleman bnll, gkr, snkr, sjas Fresno, Kings, Kern Counties; 2
Hills sjkr, sjlt, tgm late spring to early fall
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Task Target Species i
Area (additional featured species Comments Priority

Number known or possible)

3.2.22 upland vertebrates, bnll, gkr, snkr, sjas Kings, Kern Counties from south 3
southwestern Valley edge sjkr, sjlt, tgm of Pleasant Valley to south of

Maricopa; late spring to early fall

3.2.23 upland vertebrates, southeast bnll, snkr, sjas, sjkr, Kern Co. from Maricopa 3
and southern Valley edge sjlt, tgm southward and eastward, then

northward to the Kern River; late
spring to early fall

3.2.24 upland vertebrates, Cuyama bnll, gkr, snkr, sjas sjkr,Ventura, Santa Barbara, San Luis 3
Valley sjlt, tgm Obispo Counties; late spring to

early fall

3.2.25 upland vertebrates, San Juan bnll, gkr, snkr, sjas sjkr,San Luis Obispo Co.; late 3
Creek watershed sjlt, tgm spring to early fall

3.2.26 riparian species rbr, rwr San Joaquin, Stanislaus Counties 1

Single Species Animal Surveys

3.2.27 northwestern portion of range sjkf Contra Costa, Alameda, San 3
and northwestern Valley edge Joaquin, Stanislaus Counties

3.2.28 northeastern Valley edge sjkf Stanislaus, Merced, Madera 3
Counties

3.2.29 Ciervo-Panoche Natural Area sjlt Fresno, San Benito Counties 3

3.2.30 southern Valley wetlands bvls (lss, bss, lhsb) Kern, Tulare Counties 1

3.2.31 southeastern Valley edge sjkf Tulare, Kern Counties, north of 3¯ Kern River

3.2.32 Salinas River and Pajaro Riversjkf San Luis Obispo, Monterey, San 2
watersheds Benito Counties

Species
bc - Bakersfield cactus; bnll - Blunt-nosed leopard lizard; bss - Bakersfield smallscale; bvls - Buena Vista Lake shrew; casb -
Ciervo aegialian scarab beetle; cjf - California jewelflower; cpl - Comanche Point layia; ddw - Doyen’s dune weevil; dpcp -
Diamond-petaled California poppy; fkr- Fresno kangaroo rat; gkr- Giant kangaroo rat; hws - Hoover’s woolly-star; jpg - Jared’s
peppergrass; kin- Kern mallow; lhsb- Lost Hills saltbush; lss- Lesser saltscale; ram- Merced monardella; rap- Merced phacelia;
mtt - Munz’s tidy-tips; ons - Oil neststraw; pbbb - Palmate-bracted bird’s-beak; tp - Tejon poppy; rbr - Riparian brush rabbit; rwr
- Riparian woodrat; sjas - San Joaquin antelope squirrel; sjdb - San Joaquin dune beetle; sjkf- San Joaquin kit fox; sjkr - San
Joaquin kangaroo rat; sjlt - San Joaquin Le Conte’s thrasher; sjwt - San Joaquin woolly-threads; snkr- Short-nosed kangaroo rat;
tbw - Temblor buckwheat; tgrn - Tulare grasshopper mouse; tkr - Tipton kangaroo rat; vc - Vasek’s clarkia
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4 Conduct important research and monitoring.

Table 10 lists important research and monitoring needs for covered species by geographic area or community.
Habitat surveys and population monitoring for covered species are priorities in most geographic areas. Most
research on population biology and habitat management for several species can be combined into single
programs, reducing costs, increasing coverage and strengthening quality of ecosystem-level management.
Large blocks of public land provide the best setting for control and execution of scientifically valid research
on featured species biology and habitat management. Seed banking is included in Table 10 with research and
monitoring of plant species where known populations of plants occur. Combining all of these tasks by study
area reduces overall costs. When seed banking is identified as a recovery action, seed collections must be
representative of the source populations and must not deplete them. Detailed guidelines for seed collection
have been published by the Center for Plant Conservation (1991). See the recovery strategy section of each
species account for further details on species-specific research and monitoring needs.

Table 10. Demographic and Other Research and Monitoring Needs for Featured Species in Upland and Riparian
Communities of the San Joaquin Valley Planning Area. TBD = to be determined; N/A = not applicable. See Figure
70for the location of research areas.

~ Study Area
Task # (if applicable) Tasks and Target Species ~ Comments i Priority

4.1 Santa Barbara Canyon,effects of grazing + census + 2
Santa Barbara Co. monitoring + reproduction &

demography + identity of pollinators
+ seed banking (all tasks for cjf)

4.2 Cuyama Valley, Santa census (snkr) + monitoring (bnll, 3
Barbara & San Luis gkr, sjas, silt)
Obispo Counties

4.3 Carrizo Plain Natural competition from exotics (cjf, sjwt) +cjf, sjwt censuses & 2
Area, San Luis Obispocensus (cjf, jpg, mtt, lhsb) + reproduction & demography
Co. monitoring (cjf, sjwt, hws, jpg, mtt,partly completed; fire effects

lhsb, tbw) + reproduction & on cjf and grazing effects on
demography (cjf, sjwt) + identity of sjwt will be studied on same
pollinators (cjf) + seed banking (cjf) plots as for animals
+ pesticide effects on pollinators (cjf)

4.4 Carrizo Plain Natural effects of fire (cjf, bnll, gkr, sjas, bnll & gkr censuses & 2
Area, San Luis Obisposnkr, tgm) + effects of grazing (sjwt,reproduction & demography
Co. bnll, gkr, sjas, snkr, silt, tgm) + partly completed

competition from Heermann’s
kangaroo rat (snkr) + census (bnll,
gkr, snkr) + monitoring (bnll, gkr,
snkr, sjas, sjlt, tgm) + reproduction
& demography (bnll, snkr)
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Recovery     Study Area Tasks and Target Species i             Comments         Priority
Task # (if applicable)

4.5 ’ Carrizo Plain Natural effects of fire + effects of grazing + the wider-ranging kit fox 2
Area, San Luis Obispocensus + monitoring + reproduction & requires different experimental
Co. demography (all tasks for sjkt) design than for more sedentary

animals & plants though some
actions in habitat management
can be combined for cost
savings

4.6 Carfizo Plain Natural mating & social systems (gkr) some aspects of research 3
Area, San Luis Obispo completed or in progress
Co.

4.7 Kern Lake, Kern Co. competition from exotics + census + 1
reproduction & demography + seed
banking (all tasks for bss)

4.8 Kern Lake, Kern Co. census (bvls) + monitoring (bss, bss can be monitored at same 1
bvls) + reproduction & demography time as bvls is monitored
(bvls)

4.9 Kern Lake, Kern Co. systematics & genetics (bss) 2

4.10 Lokern, Kem Co. competition from exotics (kin) + Pan reproduction & 2
census (Pan) + monitoring (kin, hws,demography partly completed;
ihsb) + reproduction & demographygrazing & fire effects on km
(kin) + identity of pollinators (kin) will be studied on same plots

as for animals

4.11 Lokem, Kem Co. effects of grazing (kin, gkr, snkr, gkr census in progress at one 1
sjas, sjkf, silt, tgm) + effects of fire site; bnll reproduction &
(km, gkr, snkr, sjas, sjkf, sjlt, tgm)demography could be
+ census (gkr, sjkf, sjlt) + monitoringinvestigated at Elk Hills-
(gkr, tgm, snkr, sjas, sjkf, sjlt) + Buena Vista Valley in addition
reproduction & demography (bnll) or in place of this site.

4.12 Lokern, Kern Co.      pesticide effects on pollinators (kin), 1
insect prey base (bnil, tgm, silt), &
targeted species (bnll, tgm, silt)

4.13 Elk Hills-Buena Vista competition from exotics (ons) +                                   1
Valley area, Kern Co. census (ons) + monitoring (hws, ons)

+ reproduction & demography (ons) +
characteristics of microhabitat (ons)
+ life history (ons) + seed banking
(ons)
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Recowxy Study Area Tasks and Target Species ~ Comments Priority
Task # (if applicable)

4.14 Elk Hills-Buena Vista competition from Heermann’s entire region from Elk Hills- 2
Valley area, Kern Co. kangaroo rat (snkr) + census (silt) + McKittrick Valley southward

monitoring (gkr, snkr, sjas, silt, tgm) through Maricopa area, but
+ effects of grazing (bnll, gkr, snkr,centered on Naval Petroleum
sjas, sjlt, tgm) Reserves in California

4.15 Elk Hills-Buena Vista census + monitoring + reproduction &entire region from Elk Hills- 2
Valley area, Kern Co. demography + dispersal + effects of McKittrick Valley southward

grazing (all tasks for sjkf) through Maricopa area, but
centered on Naval Petroleum
Reserves in California; the
wider-ranging kit fox requires
different experimental design
though some actions in habitat
management can be combined
for cost savings

4.16 Metropolitan reproduction, demography, and 1
Bakersfield dispersal (sjkf)

4.17 Lost Hills, Kern Co. monitoring (hws, sjwt, lhsb) + 2
reproduction & demography (sjwt)

4.18 Kern Bluffs + Kern effects of grazing + effects of off-road 2
Canyon + metro vehicle control (bc, snkr, sjkf) (Kern
Bakersfield + Granite Bluffs) + census + monitoring +
Station, Kern Co. reproduction & demography + iden-

tity of pollinators (all tasks for bc)

4.19 Sand Ridge (bc) + competition from exotics + effects of 1
Bena- Caliente (bc, off-road vehicle control (bc, snkr,
vc), Kern Co sjkf) (Sand Ridge, bc; Bena Hills, vc)

+ effects of fire (Sand Ridge, bc) +
census (bc, vc) + monitoring (bc, vc,
snkr, sjas, sjkf) + reproduction &
demography (be, vc) + identity of
pollinators (bc) + seed banking (vc)

4.20 Sand Ridge or Wheeler pesticide effects on pollinators (bc) 2
Ridge

4.21    Wheeler Ridge + effects of grazing (Wheeler Ridge) +monitoring for bc at Wheeler 2
Comanche Point + census + monitoring + reproduction &Ridge & Comanche Point can
Cottonwood Creek + demography + identity of pollinatorsbe combined with animal
Fuller Acres, Kern Co. (all tasks for bc) monitoring for cost savings

(see next task)

4.22 Wheeler Ridge + monitoring (bnll, snkr, sjkf) 3
Comanche Point, Kern
Co.

212

C--054722
C-054722



Recovery Plan for Upland Species of the San Joaquin Valley

~! Study Area Tasks and Target Species ~ Comments Priority
Task # (if applicable)

4.23 All inhabited sites, systematics & genetics (be) 3
Kern Co.

4.24 Alameda, Kern, Kings,systematics & genetics (km) includes geographic range of 2
Monterey, Santa Parry’s mallow
Barbara, San Luis
Obispo, Tulare, &
Ventura Counties

4.25 Pixley National competition from Heerman’s census for bnll, tkr partly 1
Wildlife Refuge-       kangaroo rat (tkr) + effects of grazing completed; some aspects of
Allensworth Ecological (bnll, tkr) + effects of fire (bnil, tkr)grazing and fire management
Reserve, Tulare Co. + census (bnil, tkr, sjkf) + for tkr in progress; some

monitoring (bnll, tkr, sjkf) + aspects of reproduction and
reproduction & demography (bnll, demography for bnll, tkr
tkr) completed or in progress

4.26 Pixley National dispersal + movements + diet + habitat management studies 1
Wildlife Refuge- reproduction & demography + use offor bnil, tkr (see preceding"
Allensworth Ecological agricultural fields + use of artificialtask) will provide some
Reserve, Kern National dens (all tasks for sjkf) + census + information for habitat
Wildlife Refuge- monitor + reproduction & management for sjkf
Semitropic Ridge demography (all tasks for bvls)
Natural Area, Kern &
Tulare Counties and
agricultural lands as
appropriate

4.27 Kettleman Hills, Kings monitoring + census + reproduction & 1
Co. demography + life history + land use

effects (all tasks for ddw)

4.28    Kettleman Hills-Devils competition from exotics (sjwt) + cen-                               2
Den, Fresno, Kings, & sus (jpg) + monitoring (hws, jpg, sjwt)
Kern Counties + reproduction & demography (sjwt)

4.29 Kettleman Hills, Kings monitoring (bnll, gkr, snkr, sjas, habitat management studies 3
& Fresno Counties sjkf, sjlt) (grazing, fire) & population

monitoring are in progress

4.30    Lemoore Naval Air effects of grazing + effects of fire + in progress 1
Station, Kings Co. census + monitoring (all tasks for fkr)

4.31 Kreyenhagen Hills, effects of grazing (cjf) + competitionpriority is for cjf tasks; 2
Fresno Co. from exotics (cjf) + census (cjf) + monitoring for other species

monitoring (cjf, tgm, snkr, sjlt, can be accomplished during
sjkf)+ reproduction & demography trips to study cjf
(cjf) + identity of pollinators (cjf)+
seed banking (cjf) + pesticide effects
on pollinators
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Study Area
Tasks and Target Species t             Comments        :~ PriorityTask # (if applicable)

4.32 Jacalitos Hills, Fresno monitoring + reproduction & 2
Co. demography (all tasks for sjwt)

4.33 Alkali Sink Ecologicalcensus (pbbb) + monitoring (pbbla,monitoring is priority 1 if fl~ 2
Reserve, Fresno Co. laws, bnll, sjkf, possilaly flu’) + is rediscovered or

reproduction & demography (pblab) + reestablished there
seed banking (pbbb)

4.34 Alkali Sink Ecologicalcensus (Kerman Ecological Reserve; 1
Reserve & Kerman lss, lhsb) + monitoring (Kerman
Ecological Reserve, Ecological Reserve; lss, lhsb, bnll,
Fresno Co. possilaly fkr) + competition from

Heermann’s kangaroo rat (tkr)

4.35 W. Madera Co. census (pbbb, Iss) + monitoring pbbb blooms and sets seeds in2
(pbbb, Iss, bnll, sjkf, possilaly fkr) +summer to early fall, so life
reproduction & demography (pbbb, cycle overlaps much of period
bnll) + seed banking (pbbla) for studying bnll

4.36 W. Madera Co. + genetics (pblab) 2
Woodland, Yolo Co.

4.37 Ciervo-Panoche       land use effects (casb, snkr) +       gkr census completed           2
Natural Area, Fresno & census (jpg, snkr) + monitoring
San Benito Counties    (sjwt, jpg, cash, sjdb) +

reproduction & demography (sjwt,
cash, sjdb) + life history (cash, sjdb)

4.38 Ciervo-Panoche census (sjkf) + monitoring (bnll, gkr,sjkf census partly completed 2
Natural Area, Fresno & snkr, sjas, sjkf, tgm) (northern portion of area)
San Benito Counties

4.39 all sites, Fresno, Kern,systematics (lhsb) study directed at relationship 3
Kings, Merced, & San of Carrizo Plain Natural Area
Luis Obispo Counties population

4.40 all sites, Merced Co. systematics (rap) 3

4.41 all sites, Kern, systematics (tlaw) 3
Monterey, & San Luis
Obispo Counties

4.42 San Luis Island, census + monitoring (lbsb) 2
Merced Co.

4.43 riparian communities, population census (rbr, rwr) + 1
San Joaquin & monitoring (rbr, rwr) + captive
Stanislaus Counties breeding research (rlar) +

experimental introduction and
reintroduction (rbr, rwr)
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~ Study Area
Task # (if applicable) Tasks and Target Species 1 Comments Priority

4.44 Northwest portion of    census + monitoring (sjkf) 2
range, Valley fringes on
eastern & northwestern
sides (Contra Costa,
Alameda, San Joaquin,
Stanislaus, Merced,
Fresno, Kings, Kern, &
Tulare Counties)

4.45 Camp Roberts, land use effects + dispersal + censussome aspects of land use 2
Monterey & San Luis + monitoring + investigate reasons effects & monitoring are in
Obispo Counties for recent population declime (sjkf)progress

4.46 Ft. Hunter Liggett, land use effects + dispersal + censussome aspects of land use 2
Monterey Co. + monitoring + investigate reasonseffects & monitoring are in

for recent population decline (sjkf) progress

4.47 Springtown, Alameda effects of grazing + monitoring + 2
Co. reproduction & demography + seed

banking (all tasks for pbbb)

4.48 Springtown, Alameda hydrologic study (pbbb) study ongoing 1
Co.

4.49 Sacramento National competition from exotics (National 2
Wildlife Refuge Wildlife Refuges only) + monitoring
complex + Woodland; + reproduction & demography +
Colusa, Glenn, & Yolo seed banking (all tasks for pbbb)
Counties

4.50 currently verified sites census + monitoring (Iss) 2
in Butte, Kern, and
Merced Counties

4.51 all sites metapopulation genetics (bnll) 3

4.52 all sites metapopulation genetics (sjkf) some aspects of study 2
completed or in progress

4.53 all sites population genetics (bvls) genetics studies must be 2
conducted prior to
reintroduction efforts to ensur~
that animals taken to establish
new populations are
genetically representative of
the parent population without
depleting the genetic diversity
of the parent population

215

C--054725
C-054725



Recovery Plan for Upland Species of the San Joaquin Valley

~ Study Area Tasks and Target Species I Comments Priority
Task # (if applicable)

4.54 all sites population genetics (rbr) genetics studies must be 1
conducted prior to
reintroduction efforts to
ensure that animals taken to
establish new populations are
genetically representative of
the parent population without
depleting the genetic diversity
of the parent population

4.55 all sites population genetics (rwr) genetics studies must be 1
conducted prior to
reintroduction efforts to
ensure that animals taken to
establish new populations are
genetically representative of
the parent population without
depleting the genetic diversity
of the parent population

4.56 TBD effects of pesticide use & drift (bvls) potential sites are Kern Lake 2
& Kern National Wildlife
Refuge

4.57 TBD kit fox-red fox-coyote interactions depending on survey results 2
(sjkf) implement control methods as

needed

4.58    TBD                direct & indirect effects of rodenticide potential sites are the Pixley      3
use (sjkt)                         National Wildlife Refuge-

Allensworth Natural Area-
Kern National Wildlife
Refuge area & the Lokern-
Elk Hills area

4.59 TBD census + monitoring + seed bankingdepends on survey results 1
(bss)

4.60 TBD census + monitoring (cpl) depends on survey results 2

4.61 TBD census + monitoring + seed bankingdepends on survey results 1
(dpcp)

4.62 TBD census + monitoring + seed bankingdepends on survey results 1
(lss)

4.63 TBD census + monitoring + seed bankingdepends on survey results 1
(mm)

216

C--054726
(3-054726



Recovery Plan for Upland Species of the San Joaquin Valley

Rm3v~ Study Area
Task # (if applicable) Tasks and Target Species 1 Comments Priority

4.64 TBD census + monitoring (mp) depends on survey results 2

4.65 TBD census + monitoring (mtt) depends on survey results 2

4.66 TBD census + monitoring (tp) depends on survey results 2

4.67 TBD census + monitoring + seed bankingdepends on survey results 1
(vc)

4.68 N/A salinity effects on plant structure (bss) laboratory study 3

4.69 N/A effects of beet leafhopper control laboratory study 2
(cash, ddw, sjdb)

4.70 N/A publish scientific name & descriptionestablishing scientific validity 3
(ddw) of species status & formal

: naming are important in
setting priorities for recovery
funding

4.71 N/A matrix projection modeling (cjf) modeling should show that all 3
protected populations are self-
sustaining

4.72 N/A matrix projection modeling (pbbb) modeling should show that all 3
protected populations are self-
sustaining

4.73 N/A matrix projection modeling (kin) modeling should show that all 3
protected populatiohs are self-
sustaining

4.74 N/A matrix projection modeling (sjwt) modeling should show that all 3
protected populations are self-
sustaining

4.75 N/A matrix projection modeling (be) modeling should show that all 3
protected populations are self-
sustaining

4.76 N/A single-metapopulation viability Model should show no greater 3
analysis (gkr) than a 5-percent probability of

extinction over a 200-year
I period in each of the three
largest metapopulations;
preliminary modeling in
progress
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Recowty      Study Area Tasks and Target Species ~             Comments         Priority
Task # (if applicable)

4.77 N/A single-metapopulation viability Model should show no 3
analysis (fkr) greater than a 5-percent

probability of extinction over
a 200-year period for the
entire population;
preliminary modeling in
progress

4.78 N/A single-metapopulation viability Model should show no 3
analysis (tkr) greater than a 5-percent

probability of extinction over
a 200-year period for the
entire population;
preliminary modeling in
progress

4.79 N/A single-metapopulation viability Model should show no 3
analysis (bnll) greater than 5-percent

probability of extinction over
a 200-year period for five or
more of seven populations;
preliminary modeling’in
progress

4.80 N/A refine spatially-explicit Model should show no 3
metapopulation viability analysis greater than 5-percent
(sjld’) probability of extinction for

entire subspecies population
in 300 years; preliminary
modeling in progress

4.81 Lawrence Livermore census + monitoring + seed banking 1
Laboratory, Site 300 (dpcp)

4.82 TBD effects of selenium (bvls) Potential sites are Kern Lake 2
and Kern National Wildlife
Refuge

Species
bc - Bakersfield cactus; bnll - Blunt-nosed leopard lizard; bss - Bakersfield smallscale; bvls - Buena Vista Lake shrew; casb -
Ciervo aegialian scarab beetle; cjf- California jewelflower; cpl - Comanche Point layia; ddw - Doyen’s dune weevil; dpcp -
Diamond-petaled California poppy; lkr- Fresno kangaroo rat; gkr - Giant kangaroo rat; hws - Hoover’s woolly-star; jpg - Jared’s
peppergrass; kin- Kern mallow; lhsb- Lost Hills saltbush; lss - Lesser saltscale; mm- Merced monardella; mp- Merced phacelia;
mtt - Munz’s tidy-tips; ons - Oil neststraw; pbbb - Palmate-bracted bird’ s-beak; tp - Tejon poppy; rbr - Riparian brush rabbit; rwr
- Riparian woodrat; sjas - San Joaquin antelope squirrel; sjdb - San Joaquin dune beetle; sjkf- San Joaquin kit fox; sjkr - San
Joaquin kangaroo rat; sjlt - San Joaquin Le Conte’s thrasher; sjwt - San Joaquin woolly-threads; snkr- Short-nosed kangaroo rat;
tbw - Temblor buckwheat; tgm - Tulare grasshopper mouse; tkr - Tipton kangaroo rat; vc - Vasek’s clarkia
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5 Maintain and establish linkages in existing natural lands and between islands of habitat on the Valley floor
and natural lands around the fringe of the Valley.

To prevent genetic isolation of populations of listed and sensitive species on the Valley floor from populations
in the surrounding foothills, or the isolation of kit fox populations in any part of their range, linkages should
be maintained and/or established through management or conservation agreements, incentive programs,
zoning, acquisition, easements, or other mechanisms.

5.1 Establish linkages between isolated islands of habitat on the Valley floor and natural lands in the
surrounding foothills.

Table 11 describes linkage areas on the Valley floor and Figure 72 shows their location. For linkages
of natural habitat, such as the Chowchilla Canal and Kern River, the primary goal is to enhance natural
habitat without compromising the primary function of these waterways. To establish linkages in
farmlands, two programs are recommended: 1) focused retirement of drainage problem farmlands and
subsequent restoration of natural habitat, (see Task 1.2.6); and 2) focused implementation of a
voluntary "safe harbor" program that would establish wildlife friendly habitat areas on active
farmlands (see Task 1.2.5). The resulting linkages would be a mosaic of existing natural lands, retired
and restored farmland, and active farmlands with associated wildlife habitat areas.

Table 11. Valley Floor Linkage Areas. See Figure 72 for the location of each linkage area.

~ Locality County Species (target in bold)~ Landowner/Comments PriorityTask #

5.1.1 Western Fresno sjkf, snkr, bnll, hws, Private farmland/located between 2
Fresno lhsb, lss, pbbb, gkr natural lands of western Fresno County,
County in the Monocline Ridge-Tumey Hills-
(Valley Panoche Hills area and Mendota Wildlife
floor west Area and western Madera County, retire
of Fresno strategic parcels to provide continuous
Slough and link of natural lands; one target area for
San Joaquin retirement and safe harbor program is
River) along Panoche Creek

5.1.2 Garces Kern, bnll, tkr, sjkf, sjas, tgmPrivate farmland/located between Kern 2
Highway Tulare National Wildlife Refuge-Semitropic

Ridge Natural Area and Pixley-
Allensworth Natural Area

5.1.3 Highway 43 Tulare bnll, tkr, sjkf Private farmland/located between 3
Creighton Ranch and Pixley-Allensworth
Natural Area

5.1.4 Semitropic Kern sjkf Private farmland/links to Garces 3
Ridge to Highway corridor
Lost Hills

5.1.5 Kettleman Fresno, bnll, sjkf, snkr, tgm, sjlt Private farmland/links with Coalinga 2
Hills to Kings, and Guijarral Hills and rest of natural
Anticline Kern lands on the west edge of the Valley.
Ridge
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Rmm-y
Locality County Species (target in bold)1 Landowner/Comments Priority

Task #

5.1.6 Kern River Kern sjkf, tkr City of Bakersfield, Private/develop and 3
Alluvial implement management plan to protect
Fan Area and enhance natural values while

maintaining flood-protection features,
connecting corridor for sjkf movements
across the southern Valley.

5.1.7 Chowchilla Madera pbbb, bnll, fkr, sjkf COE/enhance habitat values without 2
Canal compromising primary function, links

Wildlife Areas, National Wildlife
Refuges, and grasslands areas.

5.1.8 Sandy Merced lhsb, bnll, sjkf, lss, Private/links Merced County National 2
Mush Road pbbb, fkr Wildlife Refuges and State areas with the

northeastern and northwestern edges of
the Valley and with natural areas further
south in Madera and Fresno Counties.

5.1.9 Poso Creek Kern sjkf Kern County, Private/links natural lands 3
in the Sierra foothills on the east and
Kern National Wildlife Refuge on the
west.

Species
bc - Bakersfield cactus; bnll - Blunt-nosed leopard lizard; bss - Bakersfield smallscale; bvls - Buena Vista Lake shrew; casb -
Ciervo aegialian scarab beetle; cjf- California jewelflower; cpl - Comanche Point layia; ddw - Doyen’s dune weevil; dpcp -
Diamond-petaled California poppy; fkr- Fresno kangaroo rat; gkr- Giant kangaroo rat; hws - Hoover’s woolly-star; jpg - Jared’s
peppergrass; km- Kern mallow; lhsb- Lost Hills saltbush; lss - Lesser saltscale; mm- Merced monardella; mp- Merced phacelia;
mtt - Munz’s tidy-tips; ons - Oil neststraw; pbbb- Palmate-bracted bird’s-beak; tp - Tejon poppy; rbr- Riparian brush rabbit; rwr
- Riparian woodrat; sjas - San Joaquin antelope squirrel; sjdb - San Joaquin dune beetle; sjkf- San Joaquin kit fox; sjkr - San
Joaquin kangaroo rat; sjlt - San Joaquin Le Conte’s thrasher; sjwt - San Joaquin woolly-threads; snkr- Short-nosed kangaroo rat;
tbw - Temblor buckwheat; tgm - Tulare grasshopper mouse; tkr - Tipton kangaroo rat; vc - Vasek’s clarkia
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5.2 Reintroduce featured species to enhanced and restored habitat within linkages where necessary
(Priority 3).

Once habitat restoration and enhancement has been accomplished in protected areas, appropriate
featured plant and animal species should be reestablished if there are no adjacent source populations.
Species such as Hoover’s woolly-star, San Joaquin kit fox, kangaroo rats, and blunt-nosed leopard
lizards have potential for reestablishment on restored farmlands.

5.3 Maintain linkages of natural lands around the fringe of the Valley and elsewhere for San Joaquin kit
fox and other listed and sensitive species.

Table 12 describes linkage areas on the fringe of the San Joaquin Valley and in adjacent valleys to the
west. Figure 73 depicts linkage areas in the foothills surrounding the San Joaquin Valley.
Maintenance of these linkages could be achieved through zoning, safe harbor programs (Task 1.2.5),
easements, or other mechanisms.

Table 12. Linkage Areas Around the San Joaquin Valley Edge and Elsewhere. See Figure 73 for the location of
linkage areas around the San Joaquin Valley.

]tmm~ Locality County
Species~

Task # (target in bold) Landowner/Comments Priority

5.3.1 Northeast Valley San Joaquin, sjkf, mp, mm Mostly private/grassland and oak 3
edge to Madera- Stanislaus, savanna communities, preserve 90
Fresno County lineMerced, percent of existing natural lands,

Madera maintain grazing and other compatible
land uses

5.3.2 Northwest Valley San Joaquin, sjkf Mostly private/grassland and oak 2
edge to Santa Nella Stanislaus, savanna communities, maintain

Merced grazing and other compatible land uses

5.3.3 East and SoutheastTulare, Kern sjkf, bnll, sjas, Mostly private/grassland arid oak
Valley edge, snkr, tgm, cjf, savanna communities, urbanization, 2
Fresno-Tulare bc, tp, ons maintain grazing and other compatible
County boundary land uses
south to Kern
River, Kern County

5.3.4 Western Valley Merced, Fresno sjkf, jpg, lhsb, Mostly private/grassland and 2
edge, Santa Nella mtt, sjas, snkrshrubland communities, maintain
to Panoche Creek grazing and other compatible land uses

5.3.5 Western Valley Fresno sjkf, jpg, hws, Mostly private/grassland and 2
edge, Panoche sjwt, bnll, gkr, shrubland communities, maintain
Creek to Ciervo sjas, snkr, tgra,grazing and other compatible land uses
Wash sjlt

5.3.6 Western Valley Fresno sjkf, jpg, hws, Mostly private/grassland and shrub- 2
edge, Ciervo Wash sjwt, bnll, gkr, land communities, maintain grazing
to Coalinga sjas, snkr, tgm,and other compatible land uses

sjlt
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Species~Rec~ry
Locality County (target in bold) Landowner/Comments Priority

Task #

5.3.7 Western Valley Fresno, sjkf, cjf, jpg, Mostly private/grassland and shrubland 2
edge, Coalinga to Kings, hws, lhsb, ons, communities, maintain grazing and other
McKittrick Kern sjwt, bnll, gkr, compatible land uses

sjas, snkr, tgm,
sjlt

5.3.8 Southwest, Kern sjkf, be, cpl, Mostly private/grassland and shrubland 2
Southern, and hws, ons, tp, communities, maintain grazing and other
Southeastern vc, sjwt, bnll, compatible land uses
Valley edge, gkr, sjas, snkr,
McKittrick south to tgm, sjlt, cjf,
Maricopa, east and lhsb, km
north to Kern River

5.3.9 Salinas/Pajaro Monterey, sjkf Private, public/grassland and shrubland 2
River watershed to San Benito, communities, preserve and enhance
San Joaqu.in ValleySan Luis habitat and linkage to the San Joaquin

Obispo Valley via the Estrella River and San
Juan Creek watersheds, to the Carrizo
Plain Natural Area, San Joaquin Valley
and Kettleman Hills area, maintain
grazing and other compatible land uses

5.3.10 Cuyama Valley to San Luis hws, bnll, gkr, Private, public/grassland and shrubland 3
Carrizo Plain Obispo sjas, snkr, sjkf communities, maintain grazing and other
Natural Area compatible land uses
through lower
pgrtions of Caliente
Mountains

5.3.11 Estrella River San Luis dpcp, tbw, sjkf Private/maintain grazing and other 3
watershed Obispo, compatible land uses

Monterey

5.3.12 San Juan Creek San Luis    sjkf, bnll, gkr, Private/provides a significant portion of 3
watershed Obispo sjas, snkr, tgm, the natural lands linking Salinas Valley

dpcp, sjwt, tbw and Carrizo Plain Natural Area
populations of the sjkf, maintain area in
its current mosaic of dryland grain farms
and ranch lands, many farmlands in the
U.S. Department of Agriculture
Conservation Reserve Program

Species
be - Bakersfield cactus; bnll - Blunt-nosed leopard lizard; bss - Bakersfield smallscale; bvls - Buena Vista Lake shrew; casb -
Ciervo aegialian scarab beetle; cjf- California jewelflower; cpl - Comanche Point layia; ddw - Doyen’s dune weevil; dpcp -
Diamond-petaled California poppy; fkr- Fresno kangaroo rat; gkr- Giant kangaroo rat; hws - Hoover’s woolly-star; jpg - Jared’s
peppergrass; kin- Kern mallow; lhsb - Lost Hills saltbush; lss- Lesser saltscale; mm- Merced monardella; mp- Merced phacelia;
mtt - Munz’s tidy-tips; ons - Oil neststraw; pbbb - Palmate-bracted bird’s-beak; tp- Tejon poppy; rbr- Riparian brush rabbit; rwr
- Riparian woodrat; sjas - San Joaquin antelope squirrel; sjdb - San Joaquin dune beetle; sjkf- San Joaquin kit fox; sjkr - San
Joaquin kangaroo rat; sjlt - San Joaquin Le Conte’s thrasher; sjwt - San Joaquin woolly-threads; snkr- Short-nosed kangaroo rat;
tbw - Temblor buckwheat; tgm - Tulare grasshopper mouse; tkr - Tipton kangaroo rat; vc - Vasek’s clarkia
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6 Apply adaptive management to protected areas (Priority 3).

Revise or develop new management plans for protected habitat. All featured species require research on a
variety of land management topics to develop the most effective prescriptions for managing protected habitat.
Once appropriate research has been conducted, results should be applied to protected areas. Based on results
of research and monitoring, existing management plans should be revised or new plans developed to maximize
the value of protected habitat for featured species.

7 If necessary, reintroduce selected featured species to appropriate habitat within their historic range.

Several featured species may require reintroduction to appropriate habitat within their historic range if
surveying efforts do not discover enough extant populations to meet delisting criteria. Specific sites for
reintroducing these species are currently unknown.

7.1 Reintroduce Doyen’s dune weevil to appropriate habitat (Priority 3).

Sites for reintroduction depend on results of life history studies as well as surveying for extant
populations and identifying suitable habitat for reintroduction.

7.2 Propagate and reintroduce Bakersfield smallscale to appropriate habitat (Priority 1).

If populations of pure Bakersfield smallscale are identified through research or surveys, propagate the
species in the greenhouse to produce a sufficient amount of seed, then reintroduce to historic habitat
on the Valley floor.

7.3 Reintroduce Comanche Point layia to appropriate habitat (Priority 2).

Using seed collected from populations in the wild or stored in seed banks, reintroduce Comanche
Point layia to appropriate habitat on the Valley floor.

7.4 Propagate and reintroduce California j ewelflower to appropriate habitat (Priority 2).

Propagate California jewelflower in greenhouses to produce sufficient seed, then reintroduce to
appropriate habitat within the historic range, including the Valley floor.

7.5 Reintroduce Vasek’s clarlda to appropriate habitat (Priority 2).

Propagate Vasek’s clarkia in greenhouses to produce sufficient seed, then reintroduce to appropriate
habitat within the historic range.

7.6 Propagate and reintroduce diamond-petaled California poppy to appropriate habitat (Priority 1).

Propagate diamond-petaled California poppy in greenhouses to produce sufficient seed, then
reintroduce to appropriate habitat within the historic range.

7.7 Propagate and reintroduce Merced monardella to appropriate habitat (Priority 1).

Propagate Merced monardella in greenhouses to produce sufficient seed, then reintroduce to
appropriate habitat within the historic range.

7.8 Reintroduce riparian brush rabbit, riparian woodrat, Buena Vista Lake shrew, if necessary.

7.8.1 Reintroduce riparian brush rabbit to appropriate habitat in conjunction with captive
propagation (Priority 1).
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7.8.2 Reintroduce riparian woodrat to appropriate habitat (Priority 1).

7.8.3 Reintroduce Buena Vista Lake shrew to appropriate habitat (Priority 1).

8 Periodically review the status of candidates and species of concern to determine if listing as endangered or
threatened is necessary.

One of the objectives of this recovery plan is to ensure the long-term conservation of candidates and other
species of concern by carrying out tasks specific to the needs of these species. However, if these tasks are not
undertaken within a reasonable amount of time, listing of many of these species may be appropriate, thereby
providing the protection of formal listing under the Endangered Species Act. Table 13 lists the species
requiring this status review and the time frame for conducting this review.

Table 13. Status Review Requirements for Candidates and Other Species of Concern Featured in this Recovery
Plan.

8.1 Lesser saltscale species of concern reevaluate status within 5 years of recovery plan 3
approval or when surveys completed, whichever is less

8.2 Bakersfield species of concern reevaluate status within 5 years of recovery plan 3
smallscale approval

8.3 Lost Hills saltbushspecies of concern reevaluate status within 10 years of recovery plan 3
approval or when surveys completed, whichever is less

8.4 Vasek’s clarkia species of concern reevaluate status within 5 years of recovery plan 3
approval

8.5 Temblor ] species of concern reevaluate status within 10 years of recovery plan 3
buckwheat approval or when surveys completed, whichever is less

8.6 Tejon poppy species of concernreevaluate status within 10 years of recovery plan 3
approval or when surveys completed, whichever is less

8.7 Diamond-petaled species of concernreevaluate status within 5 years of recovery plan 3
California poppy approval or when surveys completed, whichever is less

8.8 Comanche Point species of concernreevaluate status within 5 years of recovery plan 3
layia approval or when surveys completed, whichever is less

8.9 Munz’s tidy-tips species of concernreevaluate status within 10 years of recovery plan 3
approval or when surveys completed, whichever is less

8.10 Jared’s species of concern i reevaluate status within 10 years of recovery plan 3
peppergrass approval or when surveys completed, whichever is less

8.11 Merced species of concern reevaluate status within 5 years of recovery plan 3
monardella approval or when surveys completed, whichever is less
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8.12 Merced phacelia species of concern reevaluate status within 10 years of recovery plan 3
approval or when surveys completed, whichever is less

8.13 Oil neststraw species of concern reevaluate status within 5 years of recovery plan 3
approval

8.14 Ciervo aegialian species of concern reevaluate status within 5 years of recovery plan 3
scarab beetle approval or when new information is available,

whichever is less

8.15 San Joaquin dunespecies of concern reevaluate status within 5 years of recovery plan 3
beetle approval or when new information is available,

whichever is less

8.16 Doyen’s dune species of concern reevaluate status within 3 years of recovery plan 3
weevil approval

8.17 San Joaquin species of concern reevaluate status within 3 years of recovery plan 3
antelope squirrel approval

8.18 Short-nosed species of concern reevaluate status within 3 years of recovery plan 3
kangaroo rat approval

8.19 Tulare species of concern reevaluate status within 5 years of recovery plan 3
grasshopper approval
mouse

8.20    Buena Vista Lake Candidate reevaluate status within 3 years of recovery plan 3
shrew approval

8.21 San Joaquin Le species of concern reevaluate status within 5 years of recovery plan 3
Conte’s thrasher approval or when new information is available,

whichever is less
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V. IMPLEMENTATION SCHEDULE

Priorities in the Implementation Schedule are arrangedDefinition of task durations:
in two tiers. Priority numbers (column 1 of the sched-
ule) are the priorities defined in section IV. Priority num-Continual--A task that will be implemented on a routine
bers are organized into tiers or levels of descending pri-basis once begun.
ority--that is, within a tier all tasks with the same prior-
ity number are of approximately equal priority, but Tier-Ongoing--A task that is currently being implemented

and will continue until action is no longer necessary.1 tasks have higher priority than Tier-2 tasks, and so on
within that priority rank. Where possible, tasks within a
tier are ordered in descending priority, at least in the senseUnknown--Either task duration or associated costs are

not known at this time.that one or more tasks may have to be started or com-
pleted before another task can be accomplished. Yet it
should be apparent that no linear hierarchy can suitably Key to Acronyms used in the
express the complex interrelationships between tasks. To Implementation Scheduleaccomplish the goal of recovering the ecosystems of
which they are parts, and consequently this suite of spe-Responsible parties:
ties, all tasks have to be successfully executed.

BOR--Bureau of Reclamation
Some tasks likely will take considerable time to corn-Caltrans---California Department of Transportation

plete, and some are going to be much more difficult toCANG---California Army National Guard
accomplish because they invoIve more diverse interestCDFA--California Department of Food & Agriculture
groups. Tasks thai are mostly or solely within the juris-CDFG--California Department of Fish & Game
diction of governmental agencies are listed before other,CDPR~California Department of Parks & Recreation
similar tasks involving private entities because the formerCDWR---California Department of Water Resources
should be more easily accomplished at lower costs andCEC---California Energy Commission
will put the focus of recovery actions on public lands andCEPA---California Environmental Protection Agency
agencies. Many of the research tasks are best combinedCOE--Army Corp of Engineers
into single research programs for both economy and time-CPNA--Carrizo Plain Natural Area
liness, but are listed separately for purposes of costing.DOD--Department of Defense

DOE--Department of Energy
ER--Ecological ReserveDef’mition of task priorities: KWBA---Kern Water Bank Authority

Priority 1--An action that must be taken to preventKCWA--Kern County Water Agency

extinction or prevent the species from declininglocal--local government

irreversibly in the foreseeable future. NAS Naval Air Station
NPRC--Naval Petroleum Reserves in California

Priority 2--An action that must be taken to prevent aNWR--National Wildlife Refuge
significant decline in species population or habitatROW--Right of way
quality, or some other significant negative impact shortTBD--To Be Determined
of extinction. TNC~The Nature Conservancy

USBLM--Bureau of Land Management
Priority 3--All other actions necessary to meet theUSDA--Department of Agriculture
recovery objectives. USFS--Forest Service

USFWS Fish & Wildlife Service
USN--Navy

231

C--054741
C-054741



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Protect & secure listed species
DOE/USFWS/ 5 2 1 1 0.51 2. I. 1 habitat at Elk Hills and Buena ongoing OccidentalVista Valley

Protect natural lands on Valley CDFG/CDWR/ This task is for
1 2.1.4 floor & piedmont slopes of ongoing USFWS/ 1.75 0.5 0.5 0.5 0.25 administrative actions

western Kern Co. USBLM only; depends on 1.2.2

USFWSIProtect natural land in the Pixley ongoing CDFG/ TBD Partly depends on 1.2.21      2.1.7      NWR-Allensworth NA area
local

Protect & restore riparian habitat
COEiUSFWSIfor riparian brash rabbits and 6 years 8      1.5    1.5    1.5     1.51 2.2.3 woodrats on Stanislaus River, CDFG/CDPR

particularly at Caswell State Park

Includes management
Expand, restore, & protect Fresno research, re.tirement of

1 2.2.6 kangaroo rat habitat at Lemoore ongoing USN/USFWS 10 1.3 3.5 2 2 agricultural ground, &
NAS adaptive management

USFWS/ Depends partly on 1.2.2;Protect natural land & establish CDFG/1 2.2.19 specialty reserve for Bakersfield ongoing COE/TNC/ TBD protection ongoing
cactus at Sand Ridge local

Conduct multiple research tasks USFWS/ Monitoring ongoing;
1 1 4.43 for riparian species in San ongoing CDFG/ TBD 0.3 0.3 0.3 0.3

Joaquin & Stanislaus Counties                 CDPR                                           census indefinitely

Conduct population genetics USFWS/
1 1 4.54      research on the riparian brush2 years CDFG/ 0.8 0.4 0.4

rabbit CDPR/COE

USFWS/
1 1 4.55 Conduct population genetics 2 years CDFG/ 0.8 0~4 0.4research on the riparian woodrat CDPR/COE



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

USBLM/
2.1.12 ~otect, restore & enh~ce the

C~zo Plain Natural Area
ongoing CDFGffNC/    30 5 5 5 5

private

USBLM/ 18 3 3 3 3 Depends pa~ly on 1.2.2Protect namrM l~ds in the Ciervo- ongoing
CDFG/private2.1.14         P~oche Natural Area

USBLM/~otect & m~age natural l~ds ongoing 2 0.5 0.5 0.5 0.2 Depends pmly on 1.2.22.1.15    adaptively in the ~eyenhagen Hills private

~otect & m~age lands
2.1.17 appropriately in the Ke~ & ongoing CDFG 2.5 0.5    0.5 0.5 0.5

A~ali Si~ ERs

Prot~t & enhance habitat for
2.2.1 palmate-bracted bird’s be~ on City ongoing USeS/local TBD Depends pa~ly on 1.2.2

of Woodl~d prope~y

Protect, restore, & enh~ce habitat USES/
2.2.2 for palmate-bracted bird’s be~ at ongoing CDFG/ TBD

Depends pa~ly on 1.2.2,

Spfintown A~ali Si~ locaVpdvate
4.47

Protect habitat for Doyen’s dune
2.2.24 weevil in Caltrans ROW, conduct ongoing Caltr~s 0.75    0.25 0.25 0.25

survey to dete~ne land ownership

Establish a program & protocol for USES/ Relates to program
3.1 general & directed s~eys for 1 year CDFG/ 1 1 establishment ~d protocol

featured species USBLM development only

USES/
Conduct multiple research & CDFG/ Research for 5-ye~

4.11    monitoring tasks for multiple animalongoing USBLM/ 9.0 2.5 7.5 1.6 1.7 minimum; monitoring
& one plant species in the Lokem CD~ , ongoing

CEC/pdvate

Conduct multiple research tasks on USES/4.16 S~ Joaquin kit fox in Metropolitan ongoing CDFG/county TBD
B~ersfield



Implementation Schedule for Upland Species, San Joaquin Valley, California. -Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III.

Conduct multiple research task on
the kit fox and census and USFWS/

2 4.26 demography data on the Buena 5 years CDFG/ 5.2 1 1 1 1.1
Vista Lake shrew in southern BOR

Tulare & northern Kern counties

Conduct multiple habitat related USBLM assistance with
2 4.30 research tasks at Lemoore NAS 6-10 USN/USFWS/ 8.85 1.35 1.35 1.35 1.6

for Fresno kangaroo rat years USBLM prescribed burning

Conduct multiple research tasks in
the Kerman & Alkali Sink ERs USFWS/ Monitoring ongoing;

2 4.34 for multiple plant & animal ongoing CDFG 1.25 0.25 0.25 0.25 0.25 research 5 years
species

2 4.48 Research hydrology at USFWS/Iocal/ 0.5 0.3 0.1 0.1 Study ongoing
Springtown Alkali Sink 3 years private

Census, monitor, & bank seeds of DOE/USFWS/ 0.3 0.15 0.15 Monitoring ongoing2 4.81 diamond-petaled California poppy ongoing CDFGat Lawrence Livermore Lab

Protect, restore, & enhance upland
& wetland communities on Kem USFWS/BOR/ In conjunction with

Fan Element for Bakersfield KWBA/ 5 i 1 1 1 development of water-
3 2.1.3 smallscale, & other species, and 5 years KCWA/ banking facilities; depends

consider habitat enhancement and
introduction of Buena Vista Lake private partly on 1.2.2

shrew

Privately owned grazing
1 3 2.1:5 Protect natural lands in western TBD USFWS/BOR/ TBD land; depends partly on

Madera Co, CDFG/i~fivate 1.2.2

USFWS/

1 3 2.1.10 Protect natural land in Kettlemanongoing USBLM/ TBD Depends partly on 1.2.2
Hills CDFG/

CDPR/BOR



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority ~er, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Protect natural l~d & establish               USES/

2.2.22
speciafity reserve for Bakersfield
cactus at Mettler-Wheeler Ridge

ongoing CDFG/ TBD P~ly depends on 1.2.2
CD~local

area

Conduct surveys for target plant USES/
3.2.1 species in the Com~che-Tejon 3 ye~s CDFG 0.45 0.15 0.15 0.15

Hills

USES/Conduct surveys for target plant 3 ye~s CDFG/ 0.45 0.15 0.15 0.153.2.2    s~cies in the Caliente-Bena Hills               USBLM

Conduct surveys for t~get plant USES/
3.2.4 species in southern Valley a~ali 3 ye~s CDFG/ 0.45    0.15 0.15 0.15

sinks in summer-fall USBLM

Complete surveys for t~get plant
3.2.5 s~cies in Valley a~afi si~s 3 ye~s USeS 0.5 0.2    0.2    0.1

noah of Kern Co. in summer-fall

Conduct surveys for t~get plant ongoing    Occidental 0.45    0.15 0.15 0.15 Complete DOE requirement3.2.7 species at E~ Hills

Conduct surveys for target plant USES/
3.2.8 species on the west side of the 3 years USBL~ 0.6 0.2 0.2 0.2

southem Valley CDFG

Conduct surveys in historic USES/
3.2.12 locations for the di~ond-petaled 3 ye~s USBL~ 0.6 0.2 0.2 0.2

California poppy CDFG

Conduct surveys for Merced US~S/COE/ 0.45    0.15 0.15 0.15
3.2.15 monardella in suitable habitat 3 ye~ CDFG

within historic r~ge

Conduct surveys for dpafi~ ~S/CO~
0.6 0.2    0.2    0.23.2.26 species in S~ Joaquin &

Stanislaus Counties



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III.

Conduct surveys for Buena Vista USFWS/
3 3.2.30

Lake shrew in southem Valley 3 years CDFG/BOR/ 0.6 0.2    0.2    0.2wetlands (includes target plant KWBAspecies)

Conduct multiple research & USFWS/monitoring tasks for multiple Monitoring ongoing; .
3 4.19 species in the Sand Ridge & ongoing CDFG/COE/ 5 1 l 1 1 research 5 years

TNCBena-Caliente area

Conduct multiple research tasks USFWS/ l 0.1    0.2    0.3 0.33 4.27 for Doyen’s dune weevil in the 5 years Caltrans
Kettleman Hills

Propagate diamond-petaled
USFWS/ Depends on finding seed

3 7.6 California poppy in greenhouses TBD 0.8 0.3 0.3 0.2
& reintroduce to appropriate CDFG sources

habitat as necessary

Propagate Merced monardella in USFWS/ Depends on finding extant
3 7.7 greenhouses & reintroduce to TBD 0.5CDFG population

appropriate habitat as necessary

Pro~ect, restore, & enhance
USFWS/COE/

4 2.2.4
habitats for riparian brush rabbit 10 years 8 2.5 1 1 1

& riparian woo&at on San local
Joaquin River NWR

Protect, restore & manage riparian USFWS/COE/
4 2.2.5 & upland habitat along the San 15 years BOR/CDFG/ 10 0.5 2 2 1

Joaquin River in Merced Co. CDPR/local

Protect natural land north of the USFWS/
4 2.2.7 Tulare Lake Bed for Fresno TBD CDFG/ TBD Private grazing land

kangaroo rats & other species in
Kings Co. local/private

Develop specialty reserve for USFWS/
4 2.2.14 Bakersfield cactus in Kern BluffsTBD CDFG/ TBD Depends partly on 1.2.2

area local/private



Implementation Schedule for Upland Species, San Joaquin Valley, California.~ Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Protect & restore natural uSFWS/BOR/
2.2.21 communities at Kern Lake for 5 years KWBAJ 5 2 1 1 0.5 Depends on 1.2.2

Buena Vista Lake shrew &
Bakersfield smallscale private

Protect natural communities for USFS/FWS/Califomia jewelflower & other TBD CDFG/BLM/    TBD Depends partly on 1.2.22.2.23 featured species at Santa Barbara

Canyon                          private

Develop & implement
management plans for palmate-ongoing FWS 5.8 2.2 0.9 0.9 0.9 Research 5 years;

2.2.25 bracted bird’s-beak at Colusa, monitoring ongoing
Delevan, & Sacramento NWRs

Develop & implement

2.2.26 management plan for diamond-    ongoing DOE 1.3 0.5 0.2 0.2 0.2
petaled California poppy at
Lawrence Livermore Lab

USFWS/Conduct multiple research tasks
CDFG/ 5 1 1 I 14.7 on Bakersfield smallscale at Kern5 years local/

Lake private

Conduct multiple research tasks & USFWS/BOR/
4.8 monitoring for the Buena Vista ongoing KWBA 1 0.5    0.5 0.5 0.1

Lake shrew at Kern Lake

Conduct multiple research tasks &
Monitoring ongoing;monitoring of multiple animal ongoing USFWS/CDFG 10 2 2 2 24.25 species at Pixley research 6 years

NWR/Allensworth ER

Propagate Bakersfield smallscale USFWS/ ¯
7.2 in greenhouses & reintroduce to TBD CDFG! 0.8 0.3    0.3 0.2 Depends on survey results

appropriate habitat as necessary local/private



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Prot~I natural land in Ben~ Hills-

5 2.2.18 Caliente Hills & develop ongoing USFWS/ TBD Depends on 1.2.2
speciality reserves for mnltiple private

plant species

Protecl natural land in Comanche-              USFWS/
5 2.2.20    Tejon hills & develop speciality ongoing private TBD Depends on 1.2.2

reserves for multiple plant species

Conduct surveys for upland USFWS/5 3.2.18 vertebrates on the northern Valley3 years 0.8 0.5 0.2 0.1
floor CDFG

USFWS/
Conduct pesticide related research5 years CDFG/ 12.5    2.5    2.5 2.5 2.55 4.12 for multiple species in the Lokern USBLM/

CDFA/CEPA

Conduct multiple research tasks & Monitoring ongoing;
5 4.13 monitoring for oil neststraw & ongoing USFWS/COE/ 7.455 1.515 1.485 1.485 1.485prevent disturbance;

Hoover’s woolly-star in the Elk private research 5 years
Hills-Buena Vista Valley area

Census, monitor & bank seeds of USFWS/CDFG/
5 4.59 any populations of Bakersfield TBD CDWR/local/ TBD

smallscale private

Census, monitor & bank seeds of
5 4.61 any populations of diamond- TBD USFWS/CDFG TBD

petaled California poppy

1 5 4.62 Census, monitor & bank seeds of    TBD USFW~/CDFG TBDany populations of lesser saltscale

Census, monitor & bank seeds of
1 5 4.63 any populations of Merced TBD USFWS/CDFG TBD

monardella



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III.

4.67 Census, monitor & b~k s~ds of TBD USES/ TBD
any populations of Vasek’s clar~a CDFG

Reintroduce dp~ b~sh ~bbit USES/
7.8.1 in conjunction with captive TBD CDFG TBD

propagation

USES/ TBD7.8.2 Reintroduce dp~ woo&at TBD CDFG

USES/
7.8.3

Reintroduce Buena Vista L~e TBD TBD
shrew CDFG

USES/Develop regional c~pe~tive CDFG/pro~am that coordinat~ l~d use1.1 ongoing BO~ ~D 1 1 1 1
plying & biodiversity USBL~consewation others

USES/1.2.1 Develop & implement ~ outreachongoing ~D    0.5 0.4 0.3 0.3pl~ others

Develop economic incentives for USES/
1.2.2 conserving listed species & natural TBD CDFG/ TBD Depends on legislation

communities on private l~ds private

C~rdinate retirement of f~lands BOaStS/1.2.6 with drainage problems with TBD CD~
TBD 1 1 1 1

recove~ needs of fea~red species

Protect natural l~ds in2.1.6 no~hcentral Fresno Co.
ongoing US~S~OR TBD Depends on 1.2.2

Protect & maintain compatible USES/
2.1.19 land uses in the no~hwestem ongoing CDFG/ TBD Pa~ly depends on 1.2.2

potion of the ~t fox r~ge loca~pdvate

Develop specialty reserve for USES/
2.2.8 B~ersfield cactus in Granite TBD TBD Depends on 1.2.2

private
Station ~ea



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III.

Conduct multiple rese~ch & USFS/
monitoring t~ks for California ongoing USES/ 1.7    0.975 0.2 0.525 Monitoring ongoing1 4.1 jewelflower in Santa Barb~a USBLM/

Canyon CDFG

Conduct multiple rese~ch & USES/ Monitoring ongoing;1 4.3 monitoring tasks for multiple ongoing CDFG/ TBD 2.75 1.45 1.25 2.45 research 5-10
plant species on the Ca~zo Plain BLMffNC ye~s

Conduct multiple research & USBL~ Mo~tofing ongoing;
1 4.4 monitoing tasks for multiple ongoing USES/ TBD 1.5 1.5 1.5 1.5 rese~ch for 5 ye~sanimal sp~ies on the C~zo CDFGffNCPlan

Conduct multiple rese~ch & USBLM/ Moitoing ongoing;
1 4.5 monito~ng tasks for the kit fox onongoing USES/ 9.8 1.75 1.5 1.5 1.7

¯ e Ca~zo Plan CDFGffNC
research 5-6 years

Dete~ine interactions & effects
on kit foxes of red foxes, coyotes,5 ye~s USES/ 8.7 1.8 1.6 1.7 1.81 4.57 & feral dogs, ~d implement CDFG

control methods as needed

Maintain & enh~ce habi~t for US~S/CDFG/
1 5.3.9 S~ Joaquin kit fox in Salinas ongoing USBLM/locaU TBD Depends on 1.2.2

River-Paj~o River watersheds p~vate

Encourage & assist local entities US~S/CDFG/
2 1.2.3 in developing & implementing ongoing loca~pfivate/ TBD De~nds paaly on 1.2.2

large-area HCPs USBLM

Encourage & assist in US~S/CDFG/
2 1.2.4 development & implementation ofongoing IocaUpdvate/    TBD

mitigation banks USBLM

Encourage & assist l~d owners
US~S/CDFG/ TBD Depends on 1.2.22 1.2.5 & private interest groups in ongoing loca~p~vate

developing safe-harbor pro~ams



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

DOD/CANG/
2.1.2 Protect S~ Joaquin ~t fox habitat onongoing ~D

Camp Robe,s & Fo~ Hunter Liggett USeS

Conduct surveys for ~get plant
3.2.3 species at Rancheda Gulc~Adobe 2 ye~s US~S/CDFG 0.35    0.2 0.15

C~yon

Conduct su~eys for t~get pl~t
3.2.4 species in southern Valley a~ali 2 ye~s US~S/CDFG    0.40.2    0.2

si~s in spring

Conduct surveys for t~get pl~t
3.2.5 sp~ies in Valley a~ali si~s noah of 2 ye~s US~S/CDFG    0.40.2    0.2

Kern County in spring

Conduct su~eys for target pl~t
3.2.6 s~cies in a~ali si~s in the 2 years US~S/CDFG    0.40.2    0.2

Sacramento Valley

Conduct surveys for California 2 ye~s US~S/CDFG 0.2 0.1 0.13.2.9 jewelflower at Cottonwood Pass

Conduct surveys for Temblor US~S/CDFG/
3.2.10 buckwheat in historic locations 2 years USBLM

0.45 0.25 0.2
outside of Elk Hills

US~S/CDFG/
3.2.11 Conduct surveys for Tejon poppy in 2 ye~s 0.2 0.1    0.1

the Salt Cr~k area USBLM

Conduct surveys for Munz’s tidy-tips US~S/CDFG/    0.2 0.1    0.13.2.13 in historic locations in Sao Luis 2 years USBLMObispo Co.

Conduct surveys for J~ed’s US~S/CDFG/
3.2.14 peppergrass in historic locations

2 years USBLM 0.4 0.2    0.2

3.2.16 Conduct surveys for Merced phacelia 2 ye~s US~S/CDFG 0.2 0.1    0.1
in historic locations

US~S/CDFG/
4.24

Conduct systematics & genetics 2 years 0.7 0.4    0.3
research on Kern mallow USBLM



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Conduct genetics rese~ch on
palmate-bracted bird’s-beak 2 ye~s US~S/CDFG 0.6 0.4    0.22 4.36 populations in Woodland & W.

Madera Co.

Conduct multiple rese~ch tasks & DOD/CANG/ ~D I 1 1 1
Monitoring ongoing;

2 4.45 monito~ng for the kit fox at Camp ongoing USeS rese~ch 5-10 years
Robeas

Conduct multiple research tasks & Monitoring ongoing;
2 4.46 monitoring for the kit fox at Foa ongoing DOD/US~S TBD 1 1 1 1

Hunter Liggett
rese~ch 5-10 years

Enhance natural values of                                                                      Graze outer b~ks of
US~S/COE/Chowchilla Bypass easement ongoing TBD 0.2 0.1 levees; should2 5.1.7 prope~es as a linage for listed BOR

species generate revenue

Protect & enhance natural lands in US~S/CDFG/
3 2.1.9 Sandy Mush Road & S. Grasslandsongoing loca~pdvate TBD Depends on 1.2.2

~eas, Merced Co.

US~S/CDFG/Protect natural land for multiple ongoing TBD Depends on 1.2.23       2.2,9    plant species in the Devil’s Den ~ea                USBLM

Protect natural land for multiple US~S/CDFG/
3 2.2.10 pl~t species in the Lost Hills-Buenaongoing

USBLM TBD Depends on 1.2.2
Vista Slough area

Protect natural l~d for Hoover’s
3 2.2.11 woolly-star & lesser saltscale in ongoing US~S/CDFG TBD Depends on 1.2.2

Je~ Slough/Hwy 58 ~ea

Protect natural land for B~ersfield US~S/CDFG/3 2.2.12 cactus & other species in Greater ongoing locaUp~vate TBD Depends on 1.2.2
Bakersfield, noah of Kern River

Protect natural land for B~ersfield US~S/CDFG/
3 2.2.13 cactus in Faiffax Road-Hwy 178-    ongoinglocal/private TBD Depends on 1.2.2

Hwy 184 area



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Protect natural land for USFWS/CDFG/ TBD                                 Depends on 1.2.2
2 3 2.2.15 Bakersfield cactus in the Fuller ongoing local/private

Acres area

Protect natural land & establish USFWS/CDFG/ TBD 0.25 Depends on 1.2.2; cost for
2 3 2.2.16 speciality reserve for Bakersfield ongoing local fencing

cactus at Mouth of Kern Canyon

Protect natural land for
2 3 2.2.17 Bakersfield cactus in the ongoing USFWS/CDFG TBD Depends on 1.2.2

Cottonwood Creek area

USFWS/
Conduct multiple research & USBLM/ Monitoring ongoing;

to 2 3 4.10 monitoring tasks for multiple ongoing CDFG/ TBD 1.55 1.43 1.43 1.18,, research 5-10 years
~ plant species in the Lokem CDWR/CEC/

private

Conductmultipleresearch& Research for 5 years
USFWS/DOE/monitoring tasks for multiple ongoing 7.5 1.5 1.5 1.5 1.5 minimum; monitoring2 3 4.14 animal species in the Elk Hills- Private ongoing

Buena Vista Valley area

Conduct multiple research & .
Monitoring ongoing;monitoring tasks for San Joaquin ongoing DOE/ 10 2 2 2 22 3 4.15 kit fox in the Elk Hills-Buena USFWS/Pdvate research for 5 years

Vista Valley area

Research the effects of pesticide CDFA/CDFG/
2 3 4.56 use & drift on Buena Vista Lake 5 years CEPA/ 1.5 0.3    0.3 0.3    0.3

shrews USFWS

Restore habitat & habitat linkages BOR/USFWS/2 3 5.1.1 for kit foxes on the Valley floor, TBD BLM/private    TBD Depends partly on 1.2.2
western Fresno Co.

Link Kettleman Hills with USFWS/
Guijarral & Coalinga Hills & USBLM/ TBD 1 1 1 Depends partly on 1.2.22 3 5.1.5 Anticline Ridge by restoring & ongoing

CDFG/protecting habitat for upland private/localspecies



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Protect ~ass & shmbl~d USBL~
commu~ties on southwestern USES/

3 5.3.8 Valley edge from McKittfick to ongoing CDFG/ TBD Depends on 1.2.2
Ma~copa & eastward & no~hw~d CD~
to Kern River, east of B~ersfield others

uses�
4 3.2.21 Conduct surveys for u~an~ ~ 3 ye~ USBLM/ 0.7 0.3 0.2    0.2

ve~ebrates in the Ke~lem~ Hills                CDFG

Conduct su~eys for kit fox in the
4 3.2.32 Salinas River & Pajaro River 3 ye~ US~S/CDFG 0.9 0.3 0.3 0.3

watersheds

Conduct systematics & genetics
4 4.9 research on B~ersfield smNlscale 2 years US~S/CDFG0.6 0.4    0.2

at Kern L~e

Conduct multiple research tasks & USFWS/ Monitoring ongoing;
2 4 4.17 monitoring for multiple plant ongoing USBLM/ 2 0.4    0.4    0.4 0.4 research 5-10 years

species in the Lost Hills CDFG

Conduct research on pesticide USFWS/CDFA/
2 4 4.20 effects on pollinators of 3 years CDFG/CEPA/ 0.65 0.25 0.25 0.15

Bakersfield cactus USBLM

Conduct multiple research tasks &
monitoring for Bakersfield cactus ongoing USFWS/ TBD 5.425 3.725 3.7 3.7 Monitoring ongoing;

2 4 4.21 at Wheeler Ridge & other locations CDWR/CDFG research 5-10 years
in Kern Co.

Conduct multiple research tasks &
monitoring for multiple plant ongoing USFWS/CDFG/ TBD 1.525 1.45 1.45 1.45 Monitoring ongoing;

2 4 4.28 species at Kettleman Hills & USBLM research 5-6 years
Devil’s Den

Conduct multiple research tasks & USFWS/ Monitoring ongoing;monitoring for multiple plant & ongoing USBLM/ 5 1 1 1 12 4 4.31 animal species at the Kreyenhagen research 5 years
Hills private



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of S~ction IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Conduct multiple rese~ch rusks & USES/ Monitoring ongoing;
4.32 mo~tofing for S~ Joaquin ongoing USBLM/ TBD 0.225 0.15 0.15 0.15 rese~ch 5-10 years

woolly-threads at Jaca~tos Hills private

Conduct multiple rese~ch tasks &
monitoring for palmate-bracted

4.33 bird’s-be~ & multiple animal
ongoing US~S/CDFG 10 2 2 2 2

species at A~ali Si~ ER

Conduct multiple research ~sks & Monitoring ongoing;
4.35 monitoring for multiple plant & TBD US~S~OR TBD 0.5 0.5 0.5 0.5 rese~ch 5-10 years

~imal species in W. Madera Co.

Conduct multiple rese~ch tasks & USES/monitoring for multiple plant &4.37 5 ye~s USBLM/ 1.5 0.3    0.3 0.3 0.3
animal species in the Ciervo- CDFG

Panoche area

Conduct censuses for kit fox & USES/
4.38 monitoring for multiple animal ongoing USBLM/ TBD    0.3 0.2 0.1 0.1 Monitoring ongoing

species in the Ciervo-P~oche ~ea CDFG

Census & monitor Lost Hills
4.42 saltbush population at San Luis    ongoing USeS TBD 0.05 0.05 0.05 0.05 Monitoring ongoing

Isled

Census & monitor kit fox in the
4.~ NE. & NW. Valley fringes & in ongoing US~S/CDFG TBD    0.50.5 0.5 0.5 Monitoring ongoing

the NW. potion of the range

Monitoring ongoing;Conduct multiple research tasks             USFWS/CDFG/ TBD    3.3    1.8    1.8    1.8
4.47    for palmate-bracted bird’s-b~ at ongoingloca~pdvate rese~ch 5-10 years

Spdngtown

Conduct multiple rese~ch ~sks &
monitoring for palmate-bracted Monitoring ongoing;

4.49 bird’s-be~ at Woodland & ongoing USeS 8.77    1.87 1.72 1.72 1.72research 5 years
Sacramento NWR complex



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III.

Conduct censuses & monitoring of
4 4.50 lesser saltscale populations in ongoing USeS TBD    0.2 0.15 0.15 0.15

Butte, Merced, & Kern counties

Conduct metapopulation genetics
4 4.52 rese~ch on the San Joaquin ~t 2 years US~S/CDFG    0.60.4    0.2

fox
C~nduct population genetics

4 4.53 research on the Buena Vista Lake 2 years USeS!private 0.80.4    0.4
shrew

4 4.60 Census & monitor any populations TBD US~S/CDFG TBDof Comanche Point layia

4 4.64 Census & monitor any populations TBD US~S/CDFG TBDof Merc~ phacelia

Census & monitor ~y populations4 4.65 TBD US~S/CDFG TBD
of Munz’s tidy-tips

4 4.66 Census & monitor any papulations
of Tejon poppy TBD US~S/CDFG TBD

US~S/CDFG4      4.82    Rese~ch the eff~ts of seleNum    5 years                   1.5    0.3    0.3    0.3    0.3
on Buena Vista L~e shrews /CEPA

Establish linkage along G~ces US~S/CDFG/ De~e~ds on 1.2.2 aad
4 5.1.2 Hwy Co~dor for multiple ~imal TBD l~agpfivate TBD 1.2.6
~ species

Es~blish linage between
US~S/CDFG/4 5.1.8 no~hwestem & no~heastem TBD TBD Depends on 1.2.2

Valley edges through the S~dy loca~pfivate
Mush Road area

Protect San Joaquin kit fox habitat US~S/CDFG/ TBD Depends on 1.2.24 5.3.2 in noghwestem San Joaquin ongoing
loca~pfivateValley edge



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III.

Prot~t grassl~d & o~ savanna on US~S/CDFG/
5.3.3 east & southeastern edge of Valley ongoing locaUpfivate TBD De~nds on 1.2.2

for several list~ species

Protect grass & shmbland US~S/CDFG/
5.3.4 communities on western Valley TBD USBLM TBD Depends paaly on 1.2.2

edge, Santa Nella to Panoche Creek

Protect grass & shmbland

5.3.5
commu~ties on western Valley TBD US~S/CDFGI TBD D~pends on 1.2.2
edge, Panoche Creek to Cie~o USBLM

Wash

Protect grass & shmbland US~S/CDFG/ ~D Depends on 1.2.25.3.6 communities on western ValI~y ~D USBLM/Iocal
edge, Cie~o Wash to Coalinga

Protect grass & shmbland US~S/CDFG/
5.3.7 communities on western Valley TBD USBLM/local    TBD

Depends on 1.2.2
edge, Coalinga to Mc~ttfick

7.3
R~introduc~ Comanche Point layia TBD US~S/CDFG TBDin appropriate habitat as necess~

Propagate Califomia jewelflower in
7.4 greenhouses & reintroduce to TBD US~S/CDFG TBD 0.30 0.25 Propagation costs

appropfiat~ habitat as necessa~

Propagate Vasek’s clar~a in
7.5 gr~nhouses & reintroduce to TBD US~S/CDFG TBD 0.30 0.25 Propagation costs

appropriate habitat as necessa~

Conduct multiple rese~ch tasks &
Monitoring ongoing;monitoring on B~ersfield cactus atongoing US~S/CDFG/ TBD 4.8 3.825 3.6 3.64.18 Kern Bluffs & other locations in locaFpfivat~ rese~ch 5-10 years

Kem Co.

4.69 Study effec~ of ~et lea~opper 3 ye~s CDFM 1 0.4    0.3 0.3
control on beetle species CDFG/CEPA



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

~otect natural lands & traditional USFS/
1 2.1.13 ~geland uses in the Upper ongoing USBLM/ TBD Depends on 1.2.2

Cuyama Valley USeS

~otect & properly m~age listed
1 2.1.16 species habitat at Bitter Cr~k ongoing USeS TBD

N~

~otect & properly m~age listed ongoing CDFG TBD1 2.1.18 species habitat at Mendota WA

R~uires census and
Refine metapopulation viability 3 ye~s US~S/CDFG 0.9 0.3    0.3    0.3 demo~aphy data not yet1      4.80        analysis for the Et fox                                                                        available

Establish & enhance linage US~S/COE/
between Kern ~ & Sie~1 5.1.9 foothills through the Poso Creek

ongoing USBL~local/ TBD
private

~ea IConduct status review of lesser Depends on suffeys and
1 8.1 1 year USeS 0.1 0.1saltscale censuses

Conduct status review of Depends on su~eys and
1 8.2 1 year USeS 0.1 0.1B~ersfield smallscale censuses

Conduct status review of Vasek’s Depends on su~eys and
1 8.4 1 year USeS 0.1 0.1clarkia censuses

Conduct sta~s review of diamond-                                                             Depends on su~eys and1       8.7                                   1 year      USeS      0.1    0.1petaled California poppy censuses

Conduct status review of Depends on surveys and
1 8.8 1 year USeS 0.1 0.I

Com~che Point layia censuses

Conduct sta~s review of Merced Depends on surveys and
I 8.11 1 year USeS 0.1 0.1

monardella censuses

Conduct status review of oil                                                                Depends on surveys and1       8.13                                   1 year      USeS      0.1    0.1nests~aw censuses



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Conduct status review of Doyen’s Depends on surveys
8.16 1 year USFWS 0.1 0.1

dune weevil censuses

Conduct status review of San Depends on surveys
8.17 1 year USFWS/CDFG 0.1 0.1

Joaquin antelope squirrel censuses

Conduct status review of short- Depends on surveys
8.18 1 year USFWS 0.1 0.1

nosed kangaroo rat censuses

Conduct status review of Buena Depends on surveys
8.20 1 year USFWS 0.1 0.1

Vista Lake shrew censuses

Conduct surveys for sand dune
beetles in sand & sand dune 3 years

USFWS/ 0.75    0.25 0.25 0.253.2.17    communities of the northwestern USBLM
Valley

Conduct surveys for upland USFWS/
3.2.19 vertebrates on the southern Valley 3 years CDFG/ 0.9 0.3 0.3 0.3

floor USBLM

Conduct surveys for upland USFWS/
3.2.20 vertebrates on the central western 3 years CDFG/ 0.6 0.2    0.2    0.2

Valley edge USBLM

Conduct surveys for upland USFWS/
3.2.22 vertebrates on the southwestern 3 years CDFG/ 0.9 0.3    0.3    0.3

Valley edge USBLM/DOE

Conduct surveys for upland FWS/CDFG/ 0.6 0.2    0.2    0.23.2.23 vertebrates on the southeast & 3 years BLMsouthern Valley edge ¯

3.2.24 Conduct surveys for upland 3 years USFS/FWS/ 0.6 0.2    0.2    0.2
vertebrates in the Cuyama Valley

CDFG/BLM,
Conduct surveys for upland USFWS/USDA/ Includes USDA

3.2.25 vertebrates in the San Juan Creek3 years USBLM
0.9 0.3    0.3    0.3 easement lands

watershed



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Conduct surveys for kit fox in the
2 3.2.27    no~hwestem poaion of range &    3 ye~s US~S/CDFG    0.90.3    0.3    0.3

no~hwestem Valley edge

US~S~O~
2 3.2.28 Conduct surveys for kit fox on the 3 ye~s 0.9 0.3 0.3 0.3no~heastem Valley edge CDFG

USES/ Ye~ 1 alreadyConduct surveys for kit fox in the 3 years USBLM/ 0.9 0.3 0.3 0.3 accomplished2 3.2.29 Cie~o-P~oche Natural Area CDFG

2 3.2.31 Conduct surveys for kit fox on the 3 ye~s US~S/CDFG/    1.0 0.4    0.3    0.3southeastern Valley edge BOR

Conduct censuses for sho~-nosed USES/ Census for 3 years;
2 4.2 kang~oo rats & monitor ongoing USBLM/ 0.3 0.1 0.1 0.1populations of multiple animal USFS/pfivate monitoring ongoing

species in the Cuy~a Valley

Conduct research on mating & US~S/CDFG/
0.6 0.3 0.32 4.6 social systems of the gi~t 2 ye~s

USBLMkang~oo rat at the Ca~zo Plain

Mo~tor populations of multiple US~S/CDFG/2 4.22 plant & animal species at Wheelerongoing CDWR TBD 0.1 0.1 0.1 0.1
Ridge & Comanche Point

Monitor ~pulations of multiple USES/
2 4.29 animal species at the Kettleman ongoing USBLM/ TBD 0.1 0.1 0.1 0.1

Hills CDFG/CD~

USES/
2 4.39

Conduct systematics research on
Lost Hills saltbush 2 years USBLM/ 0.5 0.25 0.25

CDFG

2 4.40 Conduct systematics research on 2 ye~s US~S/CDFG/ 0.5 0.25 0.25Merced phacelia COE

, USES/
2 4.41

Conduct systematies research on
Temblor buckwheat 2 years ~ USBL~ 0.5 0.25 0.25

....... ~ ~CDFG



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority 7~er, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Conduct metapopulations genetics
4.51 research on the blunt-nosed 2 years US~S/CDFG 0.8 0.4 0.4

leopard lizard

Conduct research on the direct & CDFMCEPM
4.58 indirect effects of rodenticides on 5 years US~S/CDFG 10 2 2 2 2

kit fox

4.68 Study the effects of saliNty on the
structure of B~ersfield smallscale 2 ye~sUS~S/CDFG 0.4 0.2 0.2

Conduct matrix projection
4.71 modeling for Califo~a 1 ye~ USeS 0.15 0.15

jewelflower

Conduct matrix projection
4.72 modeling for palmate-bracted 1 year USeS 0.15 0.15

bird’s-be~

Conduct matrix projection 1 year USeS 0.15    0.154.73 modeling for Kern mallow

Conduct matrix projection
4.74 modeling for S~ Joaquin woolly-    1 year USeS 0.15    0.15

threads

Conduct mat~x projection4.75 1 year USeS 0.15 0.15
modeling for Bakersfield cactus

Conduct a single-metapopulation US~S~OE/4.76 viability analysis on the gi~t 1 y~r    USBLM/CDFG 0.3 0.3
kangaroo rat

Conduct a single-metapopulation US~S/CDFG/    0.3 0.34.77 viability analysis on the Fresno 1 year USNk~g~oo rat

Conduct a single-metapopulation Assumes analyses of
4.78 viability analysis on the Tipton 1 year US~S/CDFG 0.2 0.2 Tipton & Fresno

kang~oo rat subspecies done together



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal p’riority. Priority Numbers are the priorities defined in Section III.

Conduct a single-metapopulation
2 4.79 viabiliU analysis on the blunt- 1 year US~S/CDFG    0.30.3

nosed l~p~d lizard

Enh~ce & m~age Kern River US~S/CDFG/alluvial f~ area to ensure use & ongoing KWBMKCWM TBD    2.5    2.5 1.0 0.252 5.1.6 movement by ~t foxes & Tipton
localk~g~oo rats

Maintain & enhance habitat USBLM/
2 5.3.10 li~ages for upland species ongoing USES/ TBD    0.1    0.1 0.1 0.1

between CPNA & Cuyama Valley CDFG

Maintain habitat linage for US~S/CDFG/2 5.3.11     upl~d species in the Estrellaongoing locaYpfivate TBD Depends p~ly on 1.2.2
River watershed

Main~in & enhance habitat US~S/USDM
2 5.3.12

finkages for upland species in the
San Juan Creek wate~hed, San

ongoing CDFG/locaY TBD Depends pa~ly on 1.2.2

Luis Obispo Co.                      private

Protect Federal wildlife re~ges &
waterfowl easement prope~ies, ongoing USeS TBD3 2.1.8 State wildlife ~eas & State park

l~d, ~. Merced Co.

Protect natural l~d in Kern US~S/CDFG/ Depends p~ly on 1.2.2
3 2.1.11 ~-Semitropic Ridge Natural ongoing CEC~C/ TBD

Area private
and 1.2.6

~blish scientific name & Costs (page) of scientific
3 4.70 description of Doyen’s dune TBD private 0.25 0.25

weevil
publication

Protect & restore habitat & habitat
li~ages along Hwy 43 Condor US~S/CDFG/ TBD

Depends pa~ly on 1.2.2
3 5.1.3 for Tipton kang~oo rat, blunt-    ongoing local and 1.2.6

nosed leopard lizard, S~ Joaquin
kit fox, & other species



Implementation Schedule for Upland Species, San Joaquin Valley, California: Task Numbers are those of Section IV.
~t~thin a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III.

Prote~t ~ r~stor~ habitat ~ habitat
Depends pa~ly on 1,2.25.1.4 linkages for S~ Joaquin ~t foxesongoing US~S/CDFG/ TBDbetween Lost Hills ~ S~mitropic local ~d 1.2.6

Ridg+

7.1 R¢in~oduc+ Doyen’s dune weevil US~S/CDFG/ TBD 0.~ 0.15 0.15 0.15 Monitor rdntroduction for
to appropriate habi~t if necessa~ 5 years

USBLM at least 5 years

Conduct syst+matics ~ genetics
4.23 rese~ch at all inhabited sites of    2 years USeS 0.65    0.35 0.3

Bakersfield cac~s

Reintroduce featured sp~ies to US~S/CDFG/5.2 TBD TBDrestored habitat within lin~ges USBLM

Protect San Joaquin ~t fox habitat US~S/CDFG/5.3.1 in noahe~tem San Joaquin Valleyongoing
locaYpdvate

TBD Depends on 1.2.2
edge

Revise or develop new
6 m~agement plans for protected TBD TBD TBD

~eas

8.3 Conduct status review of Lost Depends on surveys and
Hills saltbush 1 year USeS 0.1 0.1 censuses

8.5 Conduct status review of Temblor 1 year USeS 0.1 0.1 Depends on surveys and
buckwheat censuses

8.6 Conduct status review of Tejon 1 year USeS 0.1 0.1 De~nds on surveys and
poppy censuses

8.9 Conduct status review of Munz’s 1 year USeS 0.1 0.1 Depends on surveys and
tidy- tips censuses

8.10 Conduct status review of Jared’s 1 year USeS 0.1 0.1 Depends on surveys and
~ppergrass censuses

Conduct status review of Merced Depends on surveys and8.12 phacelia 1 year USeS 0.1 0.1 censuses



Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV.
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section IlL

Conductstatus reviewof Cie~o Dependson surveysand3        4      8.14    1 year      USeS       0.1    0.1aegiali~ sc~ab b~tle                                                                         censuses

Conduct status review of S~                                                                 Depends on su~eys and3        4      8.15                                  1 year      USeS       0.1    0.1Joaquin dune beetle censuses

3 4 8.19
Conduct status review of Tulare

1 year USeS 0.1 0A De~nds on su~eys and
grasshopper mouse censuses

3 4 8.21 Conduct status review of San 1 year USeS 0.1 0.1 Depends on surveys and
. Joaquin LeConte’s thrasher censuses
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VII. APPENDIX

A. LIST OF SCIENTIFIC AND COMMON NAMES OF PLANTS AND ANIMALS

Common Name Scientific Name

PLANTS
Alkali daisy Lastheniaferrisiae
Alkali heath Frankenia salina
Alkali peppergrass Lepidium dictyotum
Alkali sacaton Sporobolus airoides
Anderson desert thorn Lycium andersonii
Annual fescue Vulpia microstachys
Arabian grass Schismus arabicus
Arabian grass species Schismus spp.
Arrowscale Atriplex phyllostegia
Bakersfield cactus Opuntia basilaris var. treleasei
Bakersfield smallscale Atriplex mlarensis
Baltic rush Juncus balticus
Beavertail cactus Opuntia basilaris
Big saltbush Atriplex lentiformis
Bladderpod Isomeris arborea

Booth’s evening primrose Camissonia boothii
Bractscale Atriplex serenana
Brittlescale Atriplex depressa
California blackberry Rubus ursinus
California buckwheat Eriogonumfasciculatum
California ephedra Ephedra californica
California filago Filago californica
California jewelflower Caulanthus califomicus
California juniper Juniperus califomica
California poppy Eschscholzia californica
California wild rose Rosa californica
Carrizo peppergrass Lepidiumjaredii ssp. jaredii
Chaparral yucca Yucca whipplei
Cheesebush Hymenoclea salsola
Chinese lantern phacelia Phacelia ciliata
Clover species Trifolium spp.
Comanche Point layia Layia leucopappa
Common saltbush Atriplex polycarpa
Common spikeweed Hemizonia pungens
Common tidy-tips Layia platyglossa
Coulter’s jewelflower Caulanthus coulteri
Coyote bush Baccharis sp.
Coyote-mint Monardella villosa
Crownscale Atriplex coronata
Desert mallow Eremalche exilis
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List of Scientific and Common Names of Plants and Animals (continued)

Common Name :ii i          "      Scientific Name

Diamond-petaled California poppy Eschscholzia rhombipetala
Douglas’ coyote bush Baccharis douglasii
Eastwoodia Eastwoodia elegans
Eastwood’s buckwheat Eriogonum eastwoodianum
Everlasting neststraw Stylocline gnaphaloides
Ephedra Ephedra spp.
Farewell-to-spring Clarkia cylindrica

Fiddleneck Amsinckia spp.
Filaree Erodium spp.
Fremont poplar Populusfremontii
Frying pans Eschscholzia lobbii
Glasswort Salicornia subterminalis
Goldenbush Ericameria, Haplopappus, and Isocoma spp.
Goldfields Lasthenia californica
Greasewood Sarcobatus vermiculatus
Green clover Trifolium wormskioldii
Green ephedra Ephedra viridis
Gunsight clarkia Clarkia unguiculata
Haplopappus species Haplopappus spp.
Heartscale Atriplex cordulata
Hillside daisy Monolopia lanceolata
Hispid bird’s beak Cordylanthus mollis ssp. hispidus
Hollisteria Hollisteria lanata
Honey mesquite Prosopis glandulosa var. torreyana
Hoover’s woolly-star Eriastrum hooved
Idria buckwheat Eriogonum vestitum
Iodine bush Allenrolfea occidentalis
Jared’ s peppergrass Lepidium jaredii
Jones’ tidy-tips Layiajonesii
Kern mallow Eremalche kernensis
Large-leaved filaree Erodium macrophyllum
Leafy-stemmed coreopsis Coreopsis calliopsidea
Lemmon’s poppy Eschscholzia lemmonii ssp. lemmonii
Lesser saltscale Atriplex minuscula
Lost Hills saltbush Atriplex vallicola
Many-flowered eriastrum Eriastrum pluriflorum
Marsh baccharis Baccharis douglasii

Matchweed Gutierrezia californica
Merced monardella Monardella leucocephala
Merced phacelia Phacelia ciliata var. opaca
Microseris Microseris douglasii
Mouse-tail fescue Vulpia myuros
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A. List of Scientific and Common Names of Plants and Animals (continued)

Common Name Scientific Name

Mulefat
Baccharis salicifolia

Munz’s tidy-tips Layia munzii

Narrowleaf goldenbush Ericameria linearifolia

Oil neststraw Stylocline citroleum

One-sided bluegrass Poa secunda ssp. secunda

Pacific blackberry Rubus vitifolius
Pale-leaf goldenbush Isocoma acradenia var. bracteosa

Palmate-bracted bird’s beak Cordylanthus palmatus

Panoche peppergrass Lepidiumjaredii ssp. album

Parish’ s brittlescale Atriplex parishii
Parry’s mallow Eremalche parryi ssp. parryi

Parry’s saltbush Atriplex parryi

Peppergrass Lepidium nitidum

Pickleweed Salicornia subterminalis

Pine bluegrass Poa secunda
Purple needlegrass Nassella pulchra

Quailbush Atriplex lentiformis

Red brome Bromus madritensis ssp. rubens
Red maids Calandrinia ciliata
Red-stemmed filaree Erodium cicutarium

Ripgut brome Bromus diandrus
Saltbush Atriplex spp.

Salt grass Distichlis spicata

San Benito thornmint Acanthomintha obovata
San Joaquin woolly-threads Lembertia congdonii
Scalebroom Lepidospartum sp.

Scratchgrass Muhlenbergia asperifolia
Seepweed Suaeda moquinii

Shadscale Atriplex confertifolia
Shepherd’ s purse Capsella bursa-pastoris
Sierra monardella Monardella candicans
Slender wild oats Avena barbata
Snowy eatonella Eatonella nivea
Soft chess Bromus hordeaceus
Spiny saltbush Atriplex spinifera
Springville clarkia Clarkia springvillensis

Sun cups Camissonia californica
Tejon poppy Eschscholzia lemmonii ssp. kernensis
Temblor buckwheat Eriogonum temblorense
Temblor clarkia Clarkia tembloriensis
Tufted poppy Eschscholzia caespitosa
Vasek’s clarkia Clarkia tembloriensis ssp. calientensis
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A. List of Scientific and Common Names of Plants and Animals (continued)

Common Name Scientific Name

White Sierran layia Layia pentachaeta ssp. albida
Wild barley Hordeum sp.
Wild grape Vitis californica
Wild oats Avenafatua
Wild-rye Elymus sp.
Willow species Salix spp.

Wind poppy Stylomecon heterophylla
Winterfat Krascheninnikovia lanata
Woolly goldfields Lasthenia minor
Yellow pincushion Chaenactis glabriuscula

ANIMALS
American badger Taxidea taxus
American kestrel Falco sparverius
American opossum Marsupialia virginiana
Barn owl Tyto alba
Beeflies Bombyliidae
Bendire’s thrasher Toxostoma bendirei
Black-tailed hare Lepus californicus
Blunt-nosed leopard lizard Gambelia sila
Bobcat Felis rufa
Buena Vista Lake shrew Sorex ornatus relictus
Bumblebee Bombus californicus
Bumblebee Bombus occidentalis
Bumblebee Bombus vosnesenskii
Burrowing owl Athene cunicularia
California condor Gymnogyps californianus
California ground squirrel Spermophilus beecheyi
California pocket mouse Chaetodipus californicus
Califomia thrasher Toxostoma redivivum
California whiptail Cnemidophorus tigris
Chukar Alectoris chukar

Ciervo aegialian scarab beetle Aegialia concina
Coachwhip Masticophis flagellum
Coast horned lizard Phrynosoma coronatum
Common king snake Lampropeltis getulus
Coyote Canis latrans
Crissal thrasher Toxostoma dorsale
Deer mouse Peromyscus maniculatus
Desert cottontail Sylvilagus audubonii
Desert thrasher Toxostoma lecontei arenicola
Domestic dog Canisfamiliaris
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A. List of Scientific and Common Names of Plants and Animals (continued)

Common Name Scientific Name

Doyen’s dune weevil Trigonoscuta sp.
Dusky-footed woodrat Neotoma fuscipes
Feral cat Felis sylvestris
Fresno kangaroo rat Dipodomys nitratoides exilis
Giant garter snake Thamnophis gigas
Giant kangaroo rat Dipodomys ingens
Glossy snake Arizona elegans
Golden eagle Aquila chrysaetos
Gopher snake Pituophis melanoleucus
Gray fox Urocyon cinereoargenteus
Great-horned owl Bubo virginianus
Greater roadrunner Geococcyx californianus
Heermann’s kangaroo rat Dipodomys heermanni
Honey bee Apis mellifera
House mouse Mus musculus
Le Conte’s thrasher Toxostoma lecontei
Loggerhead shrike

Lanius ludovicianus

Long-nosed leopard lizard Gambelia wislizenii
Long-tailed weasel Mustelafrenata
McKittrick pocket mouse Perognathus inornatus neglectus
Merriam’s kangaroo rat Dipodomys merriami
Mountain plover Charadrius montanus
Native bees Apoidae
Northern mockingbird Mimulus polyglottus
Ornate shrew Sorex ornatus
Red-shouldered hawk Buteo lineatus
Red-tailed hawk Buteo jamaicensis
Red fox Vulpes vulpes
Riparian brush rabbit Sylvilagus bachmani riparius
Riparian woodrat Neotoma fuscipes riparius
Roof rat Rattus rattus
Sage thrasher Oreoscoptes montanus
Salt marsh harvest mouse Reithrodontomys raviventris
San Joaquin antelope squirrel Ammospermophilus nelsoni
San Joaquin dune beetle Coleus gracilis
San Joaquin kangaroo rat Dipodomys nitratoides
San Joaquin kit fox Vulpes macrotis mutica
San Joaquin Le Conte’s thrasher Toxostoma lecontei lecontei
San Joaquin pocket mouse Perognathus inornatus
Short-eared owl Asioflammeus
Short-nosed kangaroo rat Dipodomys nitratoides brevinasus
Side-blotched lizard Uta stansburiana
Solitary bee Diadasia australis ssp. californica
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A. List of Scientific and Common Names of Plants and Animals (continued)

Common Name Scientific Name

Solitary bee Diadasia laticauda
Solitary bees Synhalonia spp.
Southern grasshopper mouse Onychomys tortidus
Spiny lizard species Scelporus spp.
Spotted skunk Spilogale gracilis
Stephen’s woodrat Neotoma stephensi
Striped skunk Mephitis mephitis
Suisun shrew Sorex ornatus sinuosus
Swainson’s hawk Buteo swainsoni
Swift fox Vulpes velox
Tipton kangaroo rat Dipodornys nitratoides nitratoides
Tulare grasshopper mouse Onychomys torridus tularensis
Valley elderberry longhom beetle Desmocerus californicus dimorphus
Western gray squirrel Sciurus occidentalis
Western harvest mouse Reithrodontomys megalotis
Western long-nosed snake Rhinocheilus lecontei
Western rattlesnake Crotalis virdis
White-footed mouse species Peromyscus spp.
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B. GLOSSARY OF TECHNICAL TERMS

Term. Definition

achene a tiny dry fruit with one seed

adaptive management a long-term repeated process of gradually modifying management techniques
based upon the results of modeling and research

alkali scald barren area with a surface crust of salts

alkali sink drainage basin with soil high in soluble salts

alluvial fan fan-shaped area of soil deposited where a mountain stream first enters a valley or
plain

apomixis seed set without fertilization

arid dry

auditory bullae boney capsules containing the middle and inner ears

biological niche all the physical and biological factors required for a particular species to live and
its way of living

biosystematic study research that uses evidence from several disciplines to determine the appropriate
taxonomic placement and relationship to other species.

bisexual having both male and female parts (said of a flower)

bract a leaf-like structure that is associated with a flower; may be green or colored

brummate dormancy in animals whose body temperature varies with their environment

Caltrans California Department of Transportation

calyx the group of leaf-like structures (sepals) in a flower immediately below the petals

CDFG California Department of Fish & Game

chenopod a plant in the goosefoot family (Chenopodiaceae)

Ciervo-Panoche Natural Area natural lands along the western edge of the Valley and in the contiguous foothills
and coastal range, from the Panoche Hills and Valley, Fresno and San Benito
Counties, south to Anticline Ridge near Coalinga, Fresno County

ciliate having stiff hairs along the margin

cismontane west of the Sierra Nevada crest (literally on this side of the mountains)

clumps groups of cactus pads that are rooted at the same point

COE Army Corps of Engineers

corolla the set of petals in a flower whether separate or fused
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B. Glossary of Technical Terms (continued)

Term Definition

crissum undertail feathers

cryptogamic crust a layer of moss, lichen, and algae on the soil surface

diskflorets tiny tubular flowers that are clustered in the center of a flower head, like a common
daisy

demography, demographic the study of populations with reference to birth and death rates, size and density,
distribution, migration, and other vital statistics

ear pinnae external ear flaps

effective dispersal dispersal of genes

Endangered Species a cooperative research program on biodiversity conservation in central
Recovery Program California, administered by California State University, Stanislaus Foundation

endemic, endemism restricted in occurrence to a stated site or area (e.g., endemic to California)

entire untoothed or smooth (said of the margin of a leaf)

estrus periodic physiological state in female mammals that immediately precedes
ovulation; heat

extant still in existence

eye-spots rounded structures on cactus pads that contain barbed bristles

florets tiny flowers characteristic of the aster family

forb broad-leaved herb

guild meaning a group of species with a common need for a particular habitat or other
niche component

gular throat area

gynodioecy a state of certain plant populations characterized by a mixture of plants with
flowers having only female parts and plants with flowers having both male and
female parts (adjective: gynodioecious)

habitat protection ensuring appropriate uses of land to maintain and optimize species habitat values

halophyte plant tolerant of alkaline and saline soils

hemiparasitic obtaining water and nutrients from the roots of other plants then manufacturing
food through photosynthesis (noun: hemiparasitism)

host plant the source of water and nutrients for a parasitic plant

hydrologic regime seasonal water cycles and movements
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B. Glossary of Technical Terms (continued)

Term Definition

keystone species species that have key roles in shaping the environment that affects the presence
or absence of other organisms; usually the presence of a keystone species
leads to a greater variety of species

leafaxil the point where a leaf is attached to a stem

lips groups of fused petals that differ in appearance

lobes free tips of flower or leaf parts that are fused at the base

matrilineal tracing ancestral descent through the maternal line

matrix projection modelling a mathematical technique that uses life history data to identify critical stages in
the life cycle of an organism and project population growth rates (Menges 1986,
Schemske et. al. 1994)

metapopulation scattered groups of plants or animals that may function as a single population
due to occasional interbreeding

microhabitat localized areas with unique conditions due to small-scale variations in physical
features of the landscape

mitigation bank large blocks of land preserved, restored, and enhanced for purposes of
consolidating mitigation for and mitigating in advance for projects that take
listed species

mosaic . interspersed patches of vegetation each dominated by a different species

occurrences collection sites separated by 0.4 kilometers (0.25 miles) or more

pad the fleshy flattened green stem of a cactus

palmate deeply divided into finger-like segments (usually in reference to leaf shape)

phenology timing of different stages in the life cycle of a plant

pistillate having only female reproductive parts (said of a flower)

playa a shallow temporary lake that may form in alkali sinks

poikilothermic having a body temperature that varies with the temperature of its surroundings
(cold-blooded animals)

polygyny mating pattern in which a male mates with more than one female in a single
breeding season

postpartum soon after giving birth

precinct area over and around the burrow system of a giant kangaroo rat in which most
activity takes place
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B. Glossary of Technical Terms (continued)

Term Definition

rayflorets tiny flowers with flattened fused petals that occur near the margin of a flower
head in a member of the Aster family (e.g., the petals of a common daisy)

Salinas-Pajaro Region areas of the Salinas River and Pajaro River watersheds with habitat for kit foxes

savanna a combination of grassland and woodland in which the trees are widely scattered

scrub shrubland dominated by shrubs less than 2 meters (6 feet) tall

stamen the male reproductive part of a plant

style part of the female reproductive system of a plant

superciliary stripe a stripe above the eye

taxon a taxonomic unit of any rank, often used to refer to an entity that is considered
by some to be a subspecies and others to be a species (plural: ta×a)

tubercle a wart-like projection

type specimen the individual plant or animal that was the basis for the original description of a
scientific name

type locality the site from which a type specimen was collected

umbrella species a species that lives in many biotic communities or has broad habitat requirements
that if provided for and protected will protect the habitat of many other species

unicuspids teeth behind the incisors that have a single main chewing surface (cusp)

vegetative reproduction the production of new plants from sources other than seed (e.g., from cuttings or
root runners)

USBLM U.S. Bureau of Land Management

USFWS U.S. Fish & Wildlife Service

western Kern County Elk Hills, Buena Vista Valley, Buena Vista Hills, Lokern Natural Area, and
adjacent natural lands
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Co PRIORITIES FOR RECOVERY OF THREATENED AND ENDANGERED SPECIES

FEDERAL REGISTER 48(221):519

Degree of Threat Recovery Potential Taxonomy Priority Conflict*

1c
High           Monotypic Genus 1

2C
High               Species                 2

2
3C

High Subspecies 3
3

High                                                                                  4C
Low           Monotypic Genus            4

4
5C

Low                Species                 5
5

6C
Low              Subspecies               6

6
7C

High           Monotypic Genus             7
7
8C

High                Species                 8
8

9C
High Subspecies 9

9
Moderate                                                                                10C

Low            Monotypic Genus             I0
10
llC

Low                Species                 11
11
12C

Low               Subspecies                 12
12
13C

High           Monotypic Genus             13
13
14C

High                Species                 14
14
15C

High              Subspecies                15
Low 15

16C
Low            Monotypic Genus             16

16
17C

Low                Species                 17
17

18C
Low Subspecies 18

18

* C=Conllict with human activities.
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D. LISTED AND CANDIDATE SPECIES OCCURRING IN THE SAN JOAQUIN VALLEY REGION WHICH ARE NOT
FEATURED IN TInS RECOVERY PLAN. CT = State listed as threatened, CE = State listed as endangered,

CR = State listed as rare, FC = Federal candidate, PE= Federal proposed as endangered, PT = Federal proposed
as threatened, FE = Federal listed as endangered, FT = Federal listed as threatened.

Status Recovery Distribution and Habitat 1Species Plan
CA USA

large-flowered fiddleneck CE FE Yes NW. SJV; Cismontane woodland, Valley and
(Amsinckia grandiflora) foothill grasslands

Kaweah brodiaea CE None No Tulare County; Cismontane woodland, Valley and
(Brodiaea insignis) foothill grassland / granitic or clay

Chinese Camp brodiaea CE PE No Tuolumne County; Valley and foothill grassland
(Brodiaea pallida) (vernal streambeds, serpentinite)

succulent owl’s-clover
(Castilleja campestris ssp. CE FT In Progress N. SJV; Vernal pools
succulenta)

Hoover’s spurge
(Chamaesyce hooveri) None FT In Progress N. SJV, SV; Vernal pools

Springville clarkia (Clarkia CE PT No Tulare County; Chaparral, Cismontane woodland,
springvillensis) Valley and foothill grassland

Delta button-celery CE None No N. SJV; Riparian scrub (vernally mesic clay
(Eryngium racemosum) depressions)

Contra Costa wallflower Antioch Dunes, NW. SJV; stabilized riverine(Erysimum capi~atum ssp. CE FE Yes
angustatum) dunes / sand and clay

striped adobe-lily CT PT No S. SJV; Cismontane woodland, Valley and
(Fritillaria striata) foothill grassland / adobe

N. Coast, S. SV, N. SJV, San Francisco Bay, N.Contra Costa goldfields None FE In Progress Salinas Valley, S. Coast; Valley grassland, vernal(Lasthenia conjugens) pools

Mason’s lilaeopsis CR None No Delta Region, S. SV, N. SJV; tidally-inundated
(Lilaeopsis masonii) freshwater and brackish water marshes

Antioch Dunes evening-
primrose (Oenothera CE FE Yes Antioch Dunes, NW. SJV; stabilized riverine
deltoides ssp. howellii) dunes / sand and clay

San Joaquin Valley Orcutt CE FT In Progress SJV; Vernal poolsgrass (Orcuttia inaequalis)

hairy Orcutt grass
(Orcuttia pilosa) CE FE In Progress N. SJV, SV; Vernal pools

Hartweg’s goldensunburst CE FE No North-central SJV, S. SV; Cismontane woodland,
(Pseudobahia bahiifolia) Valley and foothill grassland / clay

San Joaquin adobe
South-central SJV; Cismontane woodland, Valleysunburst (Pseudobahia CE FT No

peirsonii) and foothill grassland
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D. Listed and Candidate Species Occurring in the San Joaquin Valley Region Which are Not Featured in this
Recovery Plan (continued). CT = State listed as threatened, CE = State listed as endangered, CR = State listed as

rare, FC = Federal candidate, PE = Federal proposed as endangered, PT = Federal proposed as threatened,
FE = Federal listed as endangered, FT = Federal listed as threatened.

Status Recovery Distribution and Habitat 1Species Plan
CA USA

Keck’s checker-mallow None PE No Central SJV; Cismontane woodland, Valley and
(Sidalcea keckii) foothill grassland

Green’s tuctoria (Tuctoria
greenei) CR FE In Progress SJV, SV; Vernal pools

California vervain CT PT No Tuolumne County; Cismontane woodland, Valley
(Verbena californica) and foothill grassland

Crustaceans

Conservancy fairy shrimp
(Branchinecta conservatio) None FE In Progress SV, N. SJV; Vernal pools in valley grassland

longhorn fairy shrimp SJV; Vernal pools in Valley and foothill(Branchinecta None FE In Progress grassland and Chenopod scrublongiantenna)

vernal pool fairy shrimp
(Branchinecta lynchi) None FT In Progress SV, SJV; Vernal pools in Foothill grassland and

Chenopod scrub

vernal pool tadpole shrimp
(Lepidurus packardi) None FE In Progress SV, N. SJV; Vernal pools in Valley grassland

Insects

Lange’s metalmark Antioch Dunes, NW. SJV; buckwheat in Valleybutterfly (Apodemia None FE Yes
mormo langei) grasslands / sands

Valley elderberry longhorn SV, SJV, riparian communities; requiresbeetle (Desmocerus None FT Yes
californicus dimorphus) elderberry bushes for larval development

Amphibians

N. SJV, S. SV, Bay Area, Central Coast, Central
California tiger salamander Coastal Ranges; aquatic larval stage in Vernal
(Ambystoma californiense) None FC In Progress pools, adults in Valley and foothill grassland,

Cismontane woodland, Chaparral, Coastal shrub
scrub

California red-legged frog SV, N. SJV, Coastal Ranges, N., Central, and S.
(Rana aurora draytonii) None FT In Progress Coast; amphibious in ponds, creeks, marshes, and

other freshwater and wetland

Reptiles

Alameda whipsnake East Bay area in Contra Costa and Alameda
(Masticophis lateralis None FT No Counties; Chaparral, coastal scrub, Valley and
euryxanthus) foothill grassland; pine/oak woodlands

giant garter snake
(Thamnophis gigas) CT FT In Progress SV, SJV; amphibious in freshwater streams,

sloughs, and marshes on Valley floor
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D. Listed and Candidate Species Occurring in the San Joaquin Valley Region Which are Not Featured in this
Recovery Plan (continued). CT = State listed as threatened, CE = State listed as endangered, CR = State listed as

rare, FC = Federal candidate, PE =Federal proposed as endangered, PT = Federal proposed as threatened,
FE = Federal listed as endangered, FT = Federal listed as threatened.

Status Recovery Distribution and Habitat 1Species Plan
CA I USA

Birds

Aleutian Canada goose SV, N. SJV (winter range); marshes, lakes, ponds,(Branta canadensis None FT Yes
leucopareia) pastures, and croplands on Valley floor

Swainson’s hawk (Buteo CT None No CV, Modoc Plateau and scattered desert areas;
swainsoni) riparian, certain crops, isolated trees for nesting

SJV and adjacent lowlands, Imperial Valley, Gulfmountain plover None FC No Coast (wintering grounds); Valley and foothill(Charadrius montanus) grassland, Chenopod scrub

western yellow-billed S. British Columbia to CA and NV and Mexico
cuckoo (Coccyzus CE None No (breeding season); dense riparian forest and
americanus occidentalis) woodlands (breeding habitat)

southwestern willow CV and east Slope of Sierra Nevada (breeding
flycatcher (Empidonax CE FE In Progress range); willow thickets, other shrubby riparian
traillii estimus) associations.

S. Canada, U.S.A., N. Mexico (historical breedingAmerican peregrine falcon CE FE Yes range); habitat highly variable, feed mainly on(Falco peregrinus anatum) small to medium-sized birds

British Columbia S. and E. to NE. CA, OR, MIgreater sandhill crane CT None No (breeding); CA and TX (winter); cultivated fields,(Grus canadensis tabida) marshes, Valley grasslands (winter)

California condor S. SJV (recent), Transverse Range and adjacent
CE FE Yes lowlands; range widely; feed on carcasses of large(Gymnogyps californianus)                             mammals including livestock

bald eagle (Haliaeetus Alaska to Mexico (historical range), SJV mostly
leucocephalus) CE FT Yes for wintering; mostly associated with rivers and

lakes

California black rail W. Central lowland CA to N. Baja California(Laterallus jamaicensis CT None In Progress (historic); coastal and freshwater marshescoturniculus )

CA lowlands, CV (breeding), S. Amer. (winter);bank swallow (Riparia CT None Yes nest in holes in steep or vertical river banks /riparia) sandy to silt loam soils preferred for digging nests

Lowlands of S., Central CA (historic; probably
least Bell’s vireo (Vireo extirpated from CV); Deciduous riparian forest
bellii pusillus) CE FE Yes with cottonwood and willow composition and

thick shrub understory

~ SJV-~San Joaquin Valley; SV--Sacramento Valley; CV-~Central Valley
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E. SAFE HARBOR PROGRAMS

A Safe Harbor Agreement is a voluntary agreement a. baseline population numbers and habitat, and
between one or more private or nonfederal landowners changes in population sizes with changes in cultural
and the USFWS to restore, enhance or maintain habitats practices and habitat enhancements;
for listed species, proposed species, candidates or other
species of concern. Under the Agreement, the landownerb. proportion of foraging time in different crops and in
would be provided assurances that additional land use crops with different cultural practices;
restrictions as a result of their voluntary conservation
actions would not be imposed by the USFWS. If thec. prey numbers associated with different crops and

Agreement provides a net conservation benefit to the cultural practices;

covered species and the landowner meets all the terms of
the Agreement, the USFWS would authorize thed. food habits (including types of crop plants eaten);

incidental taking of covered species to enable thee. home range size and configuration with identification
landowner to return the enrolled lands to agreed upon of landscape features used as movement paths;
conditions.

f. dispersal movements;
Several variations of a safe harbor program are

needed to assist in endangered species recovery in theg. population recruitment;
San Joaquin Valley. A general program is needed
Valley-wide to encourage farmers to voluntarily create,h. denning sites and structure of dens;
maintain, and enhance habitat for wildlife and native
plants within the farmland mosaic. This program isi. effects of the program on red foxes, habitat features
needed both to increase the value of farmlands for associated with red foxes, and interactions between
wildlife and to engender trust between farmers and the red foxes and kit foxes, if any.
regulatory agencies. It could apply to islands of natural
lands and retired farmland as well as actively farmed The greatest concern is that though this program
ground. The general program, however, should notseems important for kit fox recovery, efforts at enhancing
include enhancement of kit fox habitat unless it is setkit fox populations on the Valley floor may actually
within an experimental framework with scientifically- enhance red fox numbers, which may prey on and
acceptable levels of baseline measurements of habitatdisplace kit foxes from these areas. Thus, the program
and populations; careful, frequent quantitative monitoring;has a real, but unknown probability of doing more harm
and provisions to assess risks of the program in attractingthan good for recovery of kit foxes. It should only be
and enhancing numbers of red foxes and their impacts onimplemented as a tightly-controlled scientific experiment.
kit foxes. Different criteria and monitoring requirements
(by resource management agencies) are needed on lands
that currently support listed species compared to lands 2. Target Areas for San Joaquin Kit Fox
with no existing endangered species. Safe Harbor Program

Areas where safe harbor programs can potentially
1. Components of a Pilot Safe Harbor Program contribute substantially to recovery of kit foxes are:

A more specific safe harbor program, directed at a. Farmland and small islands of natural lands along
enhancing kit fox populations within the agricultural- the northwest edge of the San Joaquin Valley from
natural lands mosaic on the Valley floor and the south of Los Banos in Merced County to the Delta
movement of foxes between the larger populations both region in San Joaquin, Alameda, and Contra Costa
on the floor and around the Valley’s edge is needed. This Counties;
program must begin on a small scale and be set within an
experimental framework with scientifically acceptable b. Natural lands supporting grasslands and oak
procedures for measurement or identification of: savanna in eastern Stanislaus, Merced, and Madera

Counties;
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c. Natural land and farmland in Merced County in them. Natural land along the Kern River within the
area along Sandy Mush Road and farmland linking Bakersfield metropolitan area and westward.
the natural lands along Sandy Mush Road with the
natural lands to the east in southern Merced andn. Natural land and farmlands between the Kettleman
Madera Counties; Hills and Anticline Ridge in Fresno County.

d. Natural land and farmland along the San Joaquino. Natural land along San Juan Creek from Shandon on
River and Chowchilla Bypass between the wildlife the northwest, southeastward along the tributaries of
refuges in Merced County and the natural lands in the Creek’s watershed, including dryland grain
western Madera County; fields in the Conservation Reserve program.

e. Farmland in western Fresno County along the majorp. San Joaquin Valley foothills with grassland and
flood channels of ephemeral streams draining the saltbush scrub communities from western Madera
coastal ranges to the San Joaquin River-Fresno County southwardtothesouthernendoftheValley,
Slough in the center of the Valley; and on any retired then eastward and northward through Tulare
farmlands in the area that remain in private County; and on the northeast in eastern Madera,
ownership after retirement; Merced, and Stanislaus Counties.

f. Farmland that is periodically not farmed for moreq. Natural lands in the Cuyama River watershed
than 2 or 3 years at a time along the western edge of between about Cottonwood Canyon on the west,
the Valley in Fresno, Kings, and Kern Counties; eastward and southward to the vicinity of Ballinger

and Santa Barbara Canyons, including the lower
g. Farmland and natural lands along the Highway 46 reaches of the canyons where habitatg for featured

Corridor between natural lands west of Blackwell’s species are found.
Corner, Kern County, and natural lands in the
Semitropic Ridge Area; Much of the planning area may eventually be

included in safe harbor programs for the San Joaquin kit
h. Farmland and natural lands between the Semitropicfox, but a phased approach is recommended. The first

Ridge Area and the Pixley-Allensworth Natural phase must be carefully controlled and needs to identify
Area, along the Garces Highway corridor; the farmland features and cultural practices that are

associated with success in terms of kit fox survival,
i. Farmland and natural lands within the Pixley-population recruitment, and dispersal movements, as

Allensworth Natural Area and between this area and well as any negative effects from alien red foxes. Later
Creighton Ranch Preserve to the north; phases should be instituted first in areas identified as

being important in promoting connectivity between
j. Farmland and natural lands along Post Creekmajor kit fox populations and include features identified

between natural lands in the Sierra foothills on theas of positive value to the program objectives. These
east and Kern National Wildlife Refuge on the west; would be phased in as landowner participation and

funding warrant. At all phases of the program,
k. Natural land and farmland along the Estrella Riverscientifically acceptable monitoring and analysis should

tributaries in San Luis Obispo County;               be conducted. This is important to evaluate the efficacy
of the programs and their contributions to recovery, and1. Natural land and farmland elsewhere in the Salinasto identify and ward off potential problems such as thoseRiver watershed in San Luis Obispo and Monterey associated with red foxes.Counties.
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F. RETIREMENT OF FARMLAND WITH DRAINAGE PROBLEMS

Retirement of irrigated farmland is one component ofb. To ensure that biological integrity can be safely
the plan to manage the drainage-related problems along maintained on retired lands, a monitoring program
the center and western side of the San Joaquin Valley should be implemented. The monitoring program
(San Joaquin Valley Drainage Program 1990; HR429, should include collection of data on a seasonal basis
1992). The State of California also has a retirement for: soil salinity, depth to groundwater, groundwater
program (San Joaquin Valley Drainage Relief Act, 1992, contaminant concentrations (e.g., selenium),
SB 1669) directly linked to water marketing. The groundwater towpaths, contaminant concentrations
program is intended to be self-supporting once an initial (e.g., selenium and mercury) in standing water that
State appropriation provides for farmland purchase, persists more than 30 days, contaminants (e.g.,
Land retirement and selling of water rights will then selenium) in the biota, including invertebrates, small
provide the funds to sustain the program. Both programs mammals, and kit foxes or coyotes (if present).
can contribute greatly to recovery of several listed Groundwater monitoring wells may be needed to
species if operated to solve endangered species recovery assess groundwater movement. This monitoring
and drainage problems as two principal objectives. The program should identify the potential for adverse
nature of the State program makes it most applicable to effects to sensitive species and evaluate safety of
acquiring smaller, strategic parcels next to natural lands retired lands for these species. Monitoring data
that can provide linkages between larger blocks of should be compared with the following Land
natural lands. It could be operated in conjunction with Retirement Program performance standards:
mitigation programs for large-area Habitat Conservation
Plans such as for the Metropolitan Bakersfield Area and I) depth to groundwater and selenium concentration

the Kern County Valley Floor. The Federal program is in groundwater should not show an increasing
better suited to creating large blocks of retired farmland trend over 5 years of monitoring;
within Central Valley Project areas that will support kit
foxes (the umbrella species) and populations of 2) standing water that persists more than 30 days

associated listed and candidate species and species of should not exceed 2 ug/L (parts per billion)

concern, selenium and 2 ng/L (parts per trillion) mercury in
solution on a total recoverable, unfiltered basis;

1. Criteria for Federal Land
Retirement Program 3) mean concentrations of selenium in invertebrates

should not exceed 2.5 ug/g (parts per million) on a
Drainage Problems and Selenium Contamination.-- dry weight basis;

The Land Retirement Program is being implemented
primarily to manage drainage-related problems, including 4) rodent hair concentrations should not exceed 5 ug/

those associated with selenium. Selenium is an naturally g (parts per million) on a dry weight basis or rodent

occurring element that is highly toxic if levels in the blood concentration should not exceed 0.5 mg/L

environment and biota become elevated. Contaminant (parts per million) on a wet weight basis;

concentrations on retired lands should be monitored to
ensure that concentrations are not becoming elevated. To 5) blood from kit foxes or coyotes should not exceed

prevent adverse effects to listed species and species of 1 mg/L (parts per million) on a wet weight basis.

concern in the San Joaquin Valley, the following
The monitoring program should be performed for amonitoring and conditions should be met prior to

period of at least 5 years or longer as determinedmanagement of these lands for listed species:
necessary by the USFWS. These data should be provided

a. Determine baseline groundwater conditions of landsto the USFWS’s Contaminants and Endangered Species

being retired at the time of or prior to purchase.Divisions, Sacramento Fish and Wildlife Office, and

Baseline groundwater conditions should include: Realty Division annually for review. Any measures

depth to groundwater and selenium concentration inidentified by the USFWS necessary for remediation

groundwater, should be implemented including acquiring water for
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dilution of toxic contaminant concentrations in surface undeveloped land or other natural movement
water and ground water, corridors. This may require purchase and retirement

of some lands without serious drainage problems, or
c. The Service would accept title of retired land only substantial enhancement of kit fox habitat on

when it has been shown that the performance farmlands through a focused safe harbor program.
standards above have been met for 5 years (or as
determined by the USFWS’s Sacramento Fish andf. Blocks should contain few or no highways or major
Wildlife Office Contaminants Division). If the roads. Vehicles striking kit foxes are a major cause of
performance standards are exceeded for any parcels their mortality. Large areas with few roads or with
acquired under the Land Retirement Program, those only low speed traffic minimize losses.
lands should not be managed as habitat for listed
species. 2. Restoration of Retired Farmland

Endangered SpeciesRecovery.--Qualifyingcriteriafor Given sufficient time, little restoration would be
the Federal Land Retirement Program should includeneeded to reestablish a natural community providing
endangered species recovery. Currently, the primaryhabitat for kit foxes and other target species. However, to
criteria qualifying land for retirement are improvingmaximize utility for recovery and minimize potential
water conservation and the quality of agriculturalpest problems on neighboring farms, some active
wastewater. Endangered species recovery objectivesrestoration is needed:
that should be considered as second order criteria include
the following: a. Construction of artificial dens for kit foxes.

Successful designs exist.
a. Retirement of farmland should contribute to recovery

of the San Joaquin kit fox and its associatedb. Seeding native barley, and other plants of annual
communities. Any potential contaminant issues grassland and chenopod scrub communities of the
should be addressed. San Joaquin Valley. These are readily available and

some seeding will occur naturally. The main
b. Land should be retired in blocks instead of scattered objectives would be to provide ground cover to

parcels. This minimizes "edge" with neighboring minimize occurrence of major weeds of croplands
farmland and thereby minimizes pest and other and reduce soil erosion, and provide cover and food
problems at the interface between cultivated and for small animals serving as prey for foxes and
natural ground. Blocks should be as large as possible; raptors.
ideally no less than about 2,023 to 2,428 hectares
(5,000 to 6,000 acres). This would provide habitat forc. Creating areas of higher elevation to lessen sheet
three to eight or more families of foxes and contribute flooding in leveled fields.
to minimizing edge.

d. Retention and planting of additional trees at clustered

c. Blocks ideally should be circular or square in shape, sites to provide roosting and nesting habitat for
This also minimizes edge. raptors.

d. Blocks should be positioned near or within areas with 3. Guidelines for Land Retirement Program

artificial or natural structures serving as potential
corridors for movement of kit foxes. The course of Maximizing success of this proposed Federal

retirement program (and the State program) requiresPanoche Creek between the edge of the Valley and the
natural lands in the Valley’s center in Fresno anddeveloping trust and cooperation of neighboring land

owners. A successful program should:Madera Counties is one obvious potential corridor.
Other potential corridors would be flood-control

a. Provide exemption from incidental take (take that ischannels, other dry stream beds, canals, aqueducts, incidental to, and not the purpose of, the carrying outand drainage ditches, of an otherwise lawful activity) for neighbors. There

e. Blocks ideally should be connected to natural lands is precedence for this type of program established by
USFWS’s Safe Harbor Program for the red-on the western edge of the valley by continuous
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cockaded woodpecker in the Southeastern U.S.
(USFWS in litt. 1995b). A similar program has been
proposed for farmers in the San Joaquin Valley who
enhance habitat for listed species (Scott-Graham
1994).

b. Be implemented within an experimental environment
where its effectiveness can be adequately assessed
and adjustments made, as needed.

308

C--05481 8
C-054818



Recovery l’lan for Upland Species of the San Joaqu~n VaRey

G. SUMMARY OF AGENCY AND PUBLIC COMMENTS ON THE

DRAFT RECOVERY PLAN FOR UPLAND SPECIES OF THE SAN JOAQUIN VALLEY, CALIFORNIA

I. Summary of the Agency and Public Comment A total of 43 letters were received, each containing
Process varying numbers of comments. Many letters provided

suggestions for clarity, most of these suggestions were
On September 31, 1997, the U.S. Fish and Wildlifeincluded in the final plan. Some comments provided new

Service (USFWS) released the Draft Recovery Plan forinformation and some challenged the Draft Plan. New
Upland Species of the San Joaquin Valley, Californiainformation was included in the final plan if it was
(Draft Plan) for a 120-day comment period ending onimportant to a recovery task. The remainder of
January 28, 1998, to Federal agencies, state and localcomments were considered, noted, and principal
governments, and members of the public (60 FR 2155-comments were included for response. The following
56). On September 30, 1997, a press release was issuedsection is a summary of the principal comments and the
by the Sacramento Fish and Wildlife Office announcingUSFWSs’ responses to those comments. We thank all
the availability of the Draft Plan for public review, andthose who commented.
the dates of a series of Open Houses. Over 700 Draft
Plans were distributed to county, State and Federal
agencies, libraries, and interested parties. The OpenH. Summary of Comments and USFWS Responses
Houses were held to present the Draft Plan to the public,
answer questions, and seek written comments. ThePublic Involvement Process
public Open Houses were held in December of 1997 in
three counties within the San Joaquin Valley: Kern,Comment: The USFWS did not follow their own

Fresno, and Stanislaus. On February 4, 1998, based onDepartment of Interior, U.S. Fish and Wildlife Service

requests from interested groups the public commentpolicies regarding the development of recovery plans and

period was extended an additional 60 days. involvement of stakeholders as published in the Federal
Register in June, 1994.

This section provides a summary of general
demographic information including the number of lettersResponse: The concept of a multispecies recovery plan

received from various affiliations. Dr. Katherine Ralls offor the San Joaquin Valley, and the formation of the

the Smithsonian Institute, Dr. David Germano ofrecovery team predates the Federal Register notice of

California State University Bakersfield, and Dr. JayJune, 1994. Beginning in 1996, during the development

Sheppard, formerly with the U.S. Fish and Wildlife, wereof the draft, the USFWS began holding meetings with

requested to peer review the Draft Plan. A completeinterested parties to discuss major strategies of the Draft

index of those who commented, by affiliation, isPlan. The interested parties included the California

available from the U.S. Fish and Wildlife Service,Department of Water Resources, the Tulare County

Ecological Services, Sacramento Fish and WildlifeHabitat Conservation Plan Advisory Committee, the

Office, 3310E1CaminoAvenue, Suite l00, Sacramento,California Department of Fish and Game, Natural

California 95821. All letters of comment on the DraftResource Conservation Service, and species experts.

Plan are kept on file in the Sacramento Fish and Wildlife
Office. Comment: A plan of this scope cannot be achieved

without the support and participation of both public and

The following is a breakdown of the number of lettersprivate interests.

received from various affiliations:
Response: Beginning in the Executive Summary the

Federal agencies - 6 Plan recognizes the need for public involvement and the

State agencies - 6 need for incentives to encourage this involvement. The

local governments- 2 Plan recommends the establishment of a regional,

academia/professional - 10 cooperative public/private recovery plan implementation

business industry - 3 team to enlist the participation of all stakeholder groups

agricultural interests - 8 and interested parties. The Introduction acknowledges

water interests - 4 that if recovery is to be achieved..."trust, partnership, and

environmental/conservation organizations - 4 common purpose must be established amongst
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government agencies, ranchers, farmers, developers,threats to recovery, and limited achievement of reaching
conservationists, urbanites, and other citizens of theoriginal recovery plan goals, the USFWS determined that
Valley". The following sections of the Plan provide more these two species warranted inclusion in the Plan.
detail on the way these partnerships will be encouraged;
IV. Stepdown Narrative (pg. 195-230), Appendix E. Comment: Focusing on loss of habitat as the primary
Safe Harbor Programs (pg. 304-305), and Appendix F.cause of species endangerment falls to acknowledge the
Retirement of Farmland with Drainage Problems (pg.role that negligence, mismanagement of habitat, and
306-308). inadequate control of invasive, exotic organisms have

played in the degradation of remaining available habitat.

Executive Summary Response: The USFWS recognizes the importance of
managing lands for listed species, and does recognize the

Comment: What were the reasons behind including orinadequacy of some previous management programs,
excluding certain species from the Draft Plan? however, the USFWS believes that the Plan is built, both

on the successes and failures of prior research, directions,
Response: Certain species were excluded from the Draft and actions. Within the Plan the term "habitat
Plan because they were not listed by the State or Federalprotection" means ensuring appropriate uses of land to
government at the time of the Draft Plan’s inception (Sanmaintain and optimize species habitat values.
Joaquin spearscale, big tarweed), or had ranges far
beyond the San Joaquin Valley (hispid bird’s beak,Comment: Which species do not fall under the San
mountain plover, San Joaquin coachwhip, tri-coloredJoaquin kit fox umbrella?
blackbird, southwestern willow flycatcher and yellow-
billed cuckoo), or were entire community types that farResponse: Plant species that are not covered or only
exceeded the geographic distribution of the featuredpartially covered under the San Joaquin kit fox umbrella
species (e.g., sycamore alluvial woodland community),are the palmate-bracted bird’s-beak, Bakersfield cactus,

Vasek’s clarkia, Temblor buckwheat, Tejon poppy,
Certain species were included even though questionsdiamond-petaled California poppy, Merced monardella,

remain about their genetic makeup because the intentand Merced phacelia. Animal species not covered by the
behind including these species was to prevent their beingkit fox umbrella include the riparian brush rabbit, the
listed which would then necessitate further protectionriparian woodrat, and certain locations for the three dune
(Bakersfield smallscale, Le Conte’s thrasher),beetle species. Specialty reserves have been designated
Conservation efforts for these species typically includesto address the needs of both plant and animal species that
research imo the species genetic makeup, behavior, andare not covered by the kit fox umbrella by virtue of their
geographical distribution. The results of this researchrange or habitat specificity.
will provide the basis for the USFWS’s determination as
to their uniqueness.

Introduction
Certain species remain in the Plan, even though

during the plan’s creation, new evidence indicated thatComment: Relate this Draft Plan to other plans, current
the species was more widespread than was originallyor future, for other listed species which are also found
thought (Hoover’s woolly-star), because they have notwithin the San Joaquin Valley.
yet been downlisted or removed from the endangered
species list. Response: The table with this information has been

inserted into the final Plan as Appendix Do
The San Joaquin kit fox and the blunt-nosed leopard

lizard were included in the Draft Plan because during theComment: Define "natural", it is unclear in the text if
periodic review by the USFWS of their existing recovery nonnative grasslands are included in this definition.
plans, the USFWS determined that revisions to those
plans were needed. Based on the USFWS’s review ofResponse: Natural lands are those that have not been

both species unstable population status, continuingcultivated in recent years and retain a semblance of the
natural community that historically occurred there.
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Comment: The Draft Plan does not fully incorporate anlocal experts. The Minimum Mapping Unit for upland
ecosystem approach. The Draft Plan should address thesites is 100 hectares (250 acres) and for wetland sites is 40
numerous other species of concern, all native annualhectares (100 acres). This resolution was selected by the
plant species, the interactions of these natives with non-University in light of the objective to map landscape
native plant species, and incorporation of other literaturemosaics rather than individual stands as the appropriate
covering related species, similar habitats and/or relevantlevel for protection of biodiversity within the entire state.
ecological principles and processes, and the negative
effect introduced herbivores have had on the native flora.

Species Accounts
Response: The commenter suggests a document that
would be beyond the scope, policy, and budget of theComment: The Draft Plan does not say how many
USFWS. The USFWS has the responsibility under themembers of a species need to exist to insure perpetual
Endangered Species Act of 1973, as amended (Act), "tosurvival.
provide a means whereby the ecosystems upon which
endangered species and threatened species depend mayResponse: It is the USFWS’s National Policy to

be conserved ...." In 1994, the USFWS and the National quantify recovery criteria, whenever possible. The
Marine Fisheries Service issued six joint policiesRecovery Criteria are discussed in the Plan under section

regarding implementation of the Act. The third policy III. RECOVERY. The Plan does not specify numbers

addresses the need to "focus on groups of speciesof individuals for many of the species because their

dependent on the same ecosystem." It directs thenatural behavior makes them difficult to count, and they
USFWS to "implement recovery plans for multiple listedexperience significant natural population fluctuations.

and candidate species". Rather, the quantitative criteria are the site-specific
protection requirements as listed in Tables 5 and 6. Many

Comment: How much of the remaining 5 percent of the of the plant species combine both numbers of individuals
San Joaquin Valley, that is not urban or agricultural,and site-specific protection requirements. Some species
would need to be protected to meet the goals of the Draftmay have specific research tasks assigned which will
Plan? assist in quantifying recovery criteria in the future.

Response: The exact acreage of remaining natural lands Comment: The species accounts need updating.
on the Valley floor that are needed for recovery cannot be
determined at this time. The amount needed will dependResponse: Many of the species accounts in the Draft
on a number of factors, including how successfullyPlan were written prior to 1995, the USFWS has updated
public lands are managed, if mechanisms are developedthe portions of species accounts that are necessary to

to move kit foxes through existing agricultural land, andunderstand or clarify a recovery issue, task, or priority.

the role that other developed lands can contribute to
species conservation. Comment: Absent protection of the remaining,

undeveloped portions of the Springtown Alkali Sink
Comment: Provide a brief account of the significant Preserve watershed, it is unlikely that this population of
limitations of the GAP Data Set, especially for valley palmate-bracted bird’s-beak will remain stable and
communities, as Figure 3 likely over-estimates Naturalviable over the long term.

Lands.
Response: The USFWS realizes the importance of

Response: Figure 3 is a generalization of the Californiaprotecting the integrity of the Springtown watershed and
has been actively working with the City of Livermore inGap Analysis data from the University of California at

Santa Barbara. The University’s coverage wasprotecting the hydrology of the area through the North
developed with state and regional level analysis in mind.Livermore General Plan.
It does not provide spatial resolution of individual stands
of vegetation. Comment: Because Hoover’s woolly-star is proposed

for delisting, a recovery strategy is not necessary.
The coverage is considered a draft product subject to

revision based on additional field work and review byResponse: The recovery planning process and
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development of a delisting proposal for Hoover’sResponse: These have been clarified in the final version
woolly-star have been progressing simultaneously,of thePlan.
Intensive surveys conducted by the U.S. Bureau of Land
Management and U.S. Department of Energy in recent Comment: Based on the community associations

years indicate that Hoover’s woolly-star is more described in the species account, the East Bay Regional

widespread, abundant, and more resilient to perceivedPark District suggests that there are four suitable sites for
threats than previously thought. This new informationrecovery of the diamond-petaled California poppy in the

suggests that this species may no longer need protectionEast Bay (Black Diamond Mines Regional Preserve,
under theAct. Protection ofHoover’swoolly-starwillbe Roddy Ranch, Los Vaqueros Watershed, and in the

in part through the commitment from the U.S. Bureau of Altamont Creek watershed).

Land Management to "maintain the species in sufficient
numbers and distribution such that listing of the speciesResponse: The USFWS appreciates the interest of the

will never again be necessary". This new biologicalEast Bay Regional Park District in the conservation of the

information, together with existing protective measuresdiamond-petaled California poppy, and has included

on public lands, allows the USFWS to consider delistingthose sites in Table 3 and the Conservation Strategy

Hoover’s woolly-star. However, because the delisting section.

has not been proposed or finalized at this time, theComment: In regard to protection of lands, those landsUSFWS must include Hoover’s woolly-star in this
recovery plan. currently occupied by giant kangaroo rats should receive

priority over lands that are not currently occupied by the

Comment: It seems arbitrary and capricious to prescribe species (pg 91, item c should be moved to the bottom of

recovery criteria for populations that are not known to be the list).
declining (such as the foothill populations).

Response: The giant kangaroo rat has intermittently

Response: Unlike animals, plants are not listed byoccupied these periodically-farmed areas in western
Fresno and eastern San Benito Counties. Protectingpopulation; the entire species is listed. Thus, recovery

strategies for Hoover’s woolly-star address the entirethese lands could allow the giant kangaroo rat to expand
range of the species. Populations that are not in declinein that area. For this reason, these lands are considered to
will contribute to recovery without changes in be a higher priority than the smaller, fragmented
management, whereas declining populations will requirepopulations in the Cuyama Valley, Kettlemen Hills, or

more intensive efforts to ensure their long-termSan JuanCreekValley.

conservation.
Comment: No mention is made in the Draft Plan about

Comment: It is conjecture that the privatization of the the effect of the California ground squirrel on the giant
U.S. Department of Energy’s Naval Petroleum Reserve kangaroo rat.
#1 could lead to greater surface disturbance if rates of
exploration and production are increased. Response: There is some evidence that the California

ground squirrel may displace the giant kangaroo rat,
Response: Increased production is not conjecture, ashowever, this is usually on a temporary basis, and over
Occidental Petroleum has already expressed its intent tothe long-term, has not significantly affected this species.
drill additional wells and conduct exploratory activities
throughout ElkHills. Although low-to-moderate levels Comment: Provide an estimate for the number of

of petroleum production appear to be compatible with thehectares that historically would have been suitable
habitat for the Fresno kangaroo rat.continued existence of Hoover’s woolly-star and other

listed species, there is no evidence that high-density oilResponse: An accurate estimate of the amount offields maintain suitablehabitatoverthe long-term,
historical Fresno kangaroo rat habitat cannot be

Comment: The species account for the Bakersfield calculated. There has been a long history of land
conversion in the range of the Fresno kangaroo rat, 140 tosmallscale does not clearly indicate the presence of a

resident population at the Kern Lake Preserve nor does150 years in some cases. Also, the subspecies range did
include wetlands and other natural communities that didsubsequent discussion clearly indicate Bakersfield

smallscale as a separate species.
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not support Fresno kangaroo rats. Our best guess is thatthe blunt-nosed leopard lizard. To date less than 10,000
a significant portion of the historical range (probably 50acres of the designated 150,000 acres has been preserved,
to 70 percent) was suitable habitat, however, an estimated 74,144 acres have been lost.

Comment: If the San Joaquin kit fox preys on listed In addition many other goals of the 1980 recovery
kangaroo rat species, why is there no mention ofplan have not been met. For example, the effects of oil
controlling the San Joaquin kit fox through a predatorand gas operations on blunt-nosed leopard lizards were
control effort, not evaluated to the extent that they were for the kit fox.

Response: Because the San Joaquin kit fox is anComment: Clarify if blunt-nosedleopardlizardsoccupy
endangered species, predation by kit foxes on kangarooground squirrel burrows, the text is confusing.
rats is not likely to be a significant limiting factor on
kangaroo rat populations, and, therefore, controlling kitResponse: They inhabit both antelope squirrel and
fox numbers would be unsound. California ground squirrel burrows.

Comment: There is no mention of recent genetics workComment: San Joaquin kit fox had a previous recovery
which tends to lump Tipton kangaroo rats and short-plan. Can the successes and failures be quantified?
nosed kangaroo rats, but supports the subspecies division
relative to short-nosed and Fresno kangaroo rats. Response: In the 1983 Recovery Plan for the San

Joaquin kit fox, six Recovery Tasks were proposed. The
Response: The genetic studies referred to by thefirst was to reduce or reverse the rate at which habitat of
commenter have not been completed at this time,the kit fox is being lost by initiating a program ofessential
therefore, it is premature to speculate about theirhabitat management, protection, and’acquisition.
conclusions. Because of the extreme difficulty of finding Although no specific "program" was initiated, there was
Fresno kangaroo rat populations in their primary historica coordinated effort by agencies and nonprofit
range, researchers have been required to use museumorganizations to acquire and manage lands for this
specimens. Thorough analyses of these specimens is apurpose. The goal was to protect a total of 25,000 acres
lengthy process, in western Kern County and the Carfizo Plain in eastern

San Luis Obispo County. To date, the target has been met
Comment: The blunt-nosed leopard lizard had aonly for the Carrizo Plain.
previous recovery plan, can the successes and failures be
quantified, particularly with regard to acreage. The second task was to acquire additional

information necessary to understand the ecological life
Response: The original recovery plan for the blunt-history requirements of the kit fox and to determine their
nosed leopard lizard was written in 1980. The primecompatibility with human activities such as petroleum
objective of the 1980 recovery plan was to restore andfield developments, grazing, rodent control programs,
maintain blunt-nosed leopard lizard populations at orand agricultural expansion. Many research programs
above the 1979 levels. This included determiningwere developed in the intervening years to answer just
distributionofthelizardonbothpublicandprivatelands,such questions. As of 1983 there were only 13
monitoring land use changes and population changes,documents with information on the San Joaquin kit fox.
investigating effects of insect and rodent controlToday there are hundreds of papers, either published in
programs, and preserving specific "units" of habitattechnical journals or as reports to agencies. The U.S.
(through lease, fee title, purchase, easement, landownerDepartment of Energy and the California Energy
agreement or zoning). Commission both conducted multiple year research into

the effect of differing oil production levels on a variety of
The recovery plan designated twenty "Habitat Units" kit fox natural history aspects. The U. S. Department of

as "essential", giving 10 of those priority for protection,the Army conducted similar studies with regard to the
The 10 areas equaled 150,000 acres of private lands. Theeffects that military exercises would have on kit foxes.
recovery plan determined that in addition to the publicRecently the Endangered Species Recovery Program
lands designated as essential, 30,000 acres of the 150,000began studying the use of agricultural lands by kit foxes,
acres of private land would need to be preserved to delistand grazing research undertaken by the U.S. Bureau of

313

C--054823
(3-054823



Recovery Plan for Upland Species of the San Joaquin Valley

Land Management and the U.S. Geologic Survey will Response: The Endangered Species Recovery Program
provide insights into the effects of grazing on kit fox prey is currently studying the use of agricultural land by both
abundance. Recent work on urban kit fox populationspecies. Results of this study will guide the direction of
ecology in Bakersfield is shedding new light on themanagement. Any red fox control program would need to
potential for this population to contribute to recovery. No be done in a selective manner.
specific research has been conducted on the effects of
different rodent control programs on the San Joaquin kitComment: Not provided is any justification for the need,
fox. location, and width of the actual linkage corridors for the

San Joaquin kit fox shown on Figure 73.
The third task was to restore degraded essential

habitats by enhancing natural routes and rates ofResponse: The Plan does discuss the need for linkage
vegetation. Although much of the land protected undercorridors, and the general locations are indicated on
task 1 has been managed for San Joaquin kit fox, it hasFigure 73. Specific locations, within the larger general
not reached or retained the goal of 1.4 adult kit foxes perarea, and the eventual width and shape of the linkage
acre. corridors is dependant on the amount of state and

federally owned land, the amount of natural lands, and
Task four was to monitor progress of recovery by the willingness of landowners to voluntarily enter into

determining changes in kit fox distribution andcooperative agreements to preserve natural lands or to
abundance, habitat losses or gains, rates of habitatreestablish habitat on retired farmland.
restoration, and acquisition of new information
concerning kit foxes. Unfortunately, as is mentioned inComment: Fort Hunter Liggett has a very small
the Plan, there has not been a range wide survey topopulation to be considered "important" (no foxes
determine kit fox distribution and abundance. Individualsighted in the last 2 years and fewer than a dozen known
monitoring programs do provide yearly data on localon post at any given time). Camp Roberts populations are
distribution and abundance. In part, due to this yearlyalso at extremely low levels and possibly below the
information, it became clear to the USFWS that the 1983necessary number required to recover. Additional
Recovery Plan for the kit fox needed to be revisited and recovery efforts may be needed here, including
updated, hence the inclusion of the kit fox in the Plan. determining why the fox population is declining, and

considering a reintroduction program for these two sites.
The fifth task was to investigate the feasibility of

reintroductions in portions of the original range of the kitResponse: This information has been taken into account
fox. Minimal research has been conducted on this task.and necessary adjustments made in the final Plan.

The sixth task was to develop strategies forComment: In the San Joaquin kit fox Population
integrating Recovery Plan objectives into developmentEcology and Management section, what does
and management goals for the southern San Joaquin"fluctuations in vital rates and spatial parameters of
Valley. As mentioned in the Plan there has been, andpopulations" mean. (pg. 133, within v.)?
continues to be, much progress on this task. Habitat
Conservation Plans, Biological Opinions, and ResourceResponse: Fluctuations in vital rates and spatial
Management Plans, all take into account goals for kit foxparameters of populations refers to population

recovery, demography, including reproduction, mortality,
survivorship, recruitment into the population and

Comment: It is unclear from the Draft Plan whether the dispersal. These are basic parameters of population
concern is that there is inadequate information toecology.
determine if enhancement of farmland habitat for
wildlife will benefit the nonnative red fox over the San Comment: Another measure that should be considered
Joaquin kit fox, or whether it is established thatunder the San Joaquin kit fox Population Ecology and
enhancement activities for the kit fox would also benefitManagement section, is to study the persistence and
the redfox. Ifenhancement activities would also benefit demographics of kit foxes in urban areas such as
red fox, then red fox control will have to be an integral Bakersfield. Protection measures for foxes in urban
part of the overall recovery strategy, areas should also be developed and implemented.
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Response: This information has been taken into accounteach individual species. If listed species overlap in their
and necessary adjustments made in the final Plan. locations, the acreage’s would not be additive. The

species with the lower acreage would, therefore, be
Comment: The Draft Plan may only provide limited included in the larger acreage as long as the other criteria,
protection for the dune community insects and it is notsuch as occupation, were met. These acreage amounts
clear by what method the number of protected sites,are also not additive to the "overall requirement", they
acreages, and locations were chosen, are the pieces of the overall requirement.

Response: Locations highlighted in the Plan are sitesComment: The Draft Plan fails to adequately describe
where populations of the dune community insects arethe "site specific management actions" that may be
known to occur. If additional populations are found, the"necessary to achieve the plan’s goal for the conservation
USFWS will pursue incentives for conservation, and survival of the species" (16 U.S.C. § 1533(f)(1)(B)(I)).

Comment: Due to the low numbers of riparian brush Response: Areas in need of protection have been
rabbits, has the USFWS considered an artificial breedingidentified in Tables 5 and 6. Site specific management
recovery program in which individuals trapped in theactions have been addressed where possible, and where
future would be added to the breeding program? not addressed, specific management actions will be

tailored to the area once the identified management
Response: The dangerous decline in riparian brushrelated research tasks are completed (see Table 10).
rabbit numbers has been a result of the last few years of
extensive and persistent flooding. Adjustments haveComment: The Draft Plan falls to describe "objective,
been made in the final Plan to respond to the urgent needsmeasurable criteria" which "would result in a
of this species, determination...that the species be removed from the list"

(16 U.S.C. § 1533(f)(1)(B)(ii).

Recovery Response: It is the USFWS’s National Policy to
quantify recovery criteria, whenever possible. The

Comment: The Draft Plan should make clearer that the Recovery Criteria are discussed in the Plan under section
goal of any recovery plan is to recover the species, notIII. RECOVERY. The Plan does not specify numbers
just to reclassify the listed status, of individuals for many of the species because their

natural behavior makes them difficult to count, and they
Response: Within the OBJECTIVES of Section HI. experience significant natural population fluctuations.RECOVERY, the Plan states that the overall objectives Rather, the quantitative criteria are the site-specificof this recovery plan are to delist the federally listedprotection requirements as listed in Tables 5 and 6. Manyspecies. Downlisting from endangered to threatened isof the plant species combine both numbers of individualsusually the first step in the delisting process. Thisand site-specific protection requirements. Some speciesreclassification is an indicator that "the species is on the

may have specific research tasks assigned which willroad to recovery", however, protection afforded by the assist in quantifying recovery criteria in the future.Endangered Species Act is still in effect. This protection
remains in place until the best scientific and commercialComment: The Draft Plan fails to provide "estimates of
data available indicate that protection is no longer neededthe time required and the cost to carry out those measures
for thespecies’ long-term survival, needed to achieve the plan’s goal (16 U.S.C. §

1533(0(1)(B)(iii).Comment: It is not clear in Table 4 Generalized
Recovery Criteria for Federally-Listed Plants and Response: See the Implementation Schedule for
Animals, whether ornottherequiredprotectedrecoveryestimates of the time required to carry out each
areas overlap with other species requirements or if therecommended task and the cost to carry out each task,
acreage of each species is additive to the overallwhere costs can be estimated.
requirement of the Draft Plan.

Comment: Will the Draft Plan add an additional layer of
Response: Table 4 provides information for delisting for    mitigation and or compensation requirements on top of
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requirements called for in existing Habitat Conservationspecialty preserves, but for all species, to protect from
Plans? disease, potential genetic disorders, and invasion of

exotic species or predators.
Response: Existing Habitat Conservation Plans were
developed with listed species recovery and candidateResponse: The Plan does not exclude small preserves
species protection in mind. In many instances Habitatand some of the identified research tasks will help
Conservation Plans are the cornerstone of protectiondetermine the size, shape, and locations of these
strategies within the Plan. A fundamental aspect ofpreserves for the reasons presented by the commenter.
Habitat Conservation Plans is that they cannot preclude
recovery, and in many cases, such as the Kern WaterComment: How much private land will be needed to
Bank Habitat Conservation Plan, help the USFWS reachrecover these species?
recovery goals. Therefore, there would be no new
mitigation or compensation requirements from theseResponse: The USFWS cannot estimate the acreage of

existing Habitat Conservation Plans. private land that will be needed to recover listed species
included in this recovery plan. Wherever possible, the

Comment: The Draft Plan states that monitoringrecovery plan first emphasizes using public or other
showing stability or increasing numbers during aconservation lands to achieve recovery goals.
precipitation cycle (annual rainfall of 35 percent above-
average through greater than 35 percent below-averageComment: The reliance on the "Safe Harbor" concept to

and back to average or greater)would achieve populationrecover certain species in the Draft Plan will not work

goals. How was this criterion for achieving populationbecause Safe Harbor agreements do nothing to reduce the

goals arrived at? chief source of liability for neighboring agricultural
landowners: incidental take of species in the course of

Response: Although basing population assessments on aotherwise lawful, routine, and ongoing agricultural
precipitation cycle of plus or minus 35 percent of averagepractices on lands in active agricultural use. Clearly,
precipitation is somewhat arbitrary, it recognizes thesuch a limited "harbor" provides no safety whatsoever to
tremendous environmental variability in the San Joaquinan agricultural landowner.
Valley and the significant impacts this variability has on
population dynamics of plants and animals. This extremeResponse: The commenter appears to be concerned

variability (which is normally affected through timingabout two issues--the effects of the Endangered Species

and amount of rainfall) is a fact, as is the impact it has onAct’s (Act) "take" prohibition on agricultural lands and
San Joaquin ecosystems. Sufficient information isproducers generally; and (2) specifically, the effects of
currently unavailable to refine this criterium. This is anthe Act’s take prohibition on lands neighboring

area that needs further research, properties subject to a Safe Harbor agreement. With
respect to number (2), landowners that neighbor Safe

Comment: The Draft Plan incorrectly refers to natural Harbor programs may have legitimate fears that habitat
habitat and historic ranges of upland species in areas thatcreation or restoration under such programs could result
were actually the historical Tulare Lake, and therefore ain regulatory restrictions on their own lands (if, for
historical wetland. Restoration efforts should be drivenexample, endangered species on the Safe Harbor lands
by what occurred on the site historically and should notcolonize a neighboring property). The USFWS shares
be permanently hampered by protection efforts driven bythis concern and is exploring mechanisms to protect
what occurs on the site currently, neighboring landowners, as well as the landowner

enrolled in the Safe Harbor program, under its national
Response: The USFWS recognizes the importance ofSafe Harbor policy. The USFWS also shares the concern
wetland restoration in the San Joaquin Valley. Wetlandexpressed under number (l) above--that the Act’s take
restoration that provides a full complement of the factorsprohibition may result in violations of the Act if
needed by wetland species should include an uplandendangered species are inadvertently taken during
component. This upland component can benefit uplandroutine agricultural operations, such as plowing fallowed
federally listed species as well. land. However, this is a broader issue that exceeds the

scope of the Safe Harbor program and is best addressed
Comment: Small preserves should not be limited tounder the Habitat Conservation Planning program.
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Comment: The Draft Plan does not recognize the Currently the CALFed project does not include aland
cumulative impact on the San Joaquin Valley economyretirement program.
of other species protection set-asides in place or in
planning at this time, including the demands of theComment: Perpetual conservation easements or transfer
massive CALFED process which threatens to retire more of fee title to a conservation entity constitutes a "taking"
than 250,000 acres of some of the best farmland in theof private properties if it is done without any
nation -- within the recovery planning area-- to offsetaccompanying compensation.
impacts traceable in large measure to growth outside this
area. It is poor environmental planning to retireResponse: Perpetual conservation easements are

agricultural acreage if feasible alternatives exist, purchased from willing sellers at fair market value or
received as donations. Transfer of fee title also occurs

Response: Land Retirement is a program authorizedwhen landowners willingly sell or donate land. The
under the Central Valley Project Improvement Act USFWS, therefore, is not "taking" land.
(CVPIA (§3408(h)). The primary objective of the Land
Retirement Program is to decrease drainage-relatedComment: Discussions pertaining to the Kern Lake
problems caused by selenium along the central andPreserve presented within the Draft Plan present the
western side of the San Joaquin Valley. The land isimpression that private landowners are incapable of

purchased from willing sellers and is intended to retireadministering recovery programs or maintaining
lands that are no longer suitable for sustained agriculturalsensitive habitat areas.
production. These lands have permanent damage
resulting from severe drainage or agricultural wastewaterResponse: The USFWS recognizes and appreciates that

the landowner has protected, to date, the Kern Lakemanagement problems, groundwater withdrawals, or
other causes, population of the Buena Vista Lake shrew. However,

there are factors outside of the landowner’s control that
There are many advantages to retiring these damagedmay affect this population. Without an agreement for the

and impaired lands. Certain lands retired may be restoredconservation of this candidate species, its protection is
to benefit listed upland species helping to meet recoverynot guaranteed.
goals. Retirement of selenifirous lands and restoration
for endangered species can be a cost effective method ofComment: The number of "specialty preserves" is

overlaying two Federal programs lessening the burden onunusually high in Kern County relative to other portions

private landowners. By reducing saline and toxicof the plan area.

drainage, land retirement can lead to an improvement of
Response: Kern County has a higher proportion ofwater conservation by water districts or improve the natural lands remaining on the Valley floor than do mostquality of an irrigation district’s agricultural wastewater,other counties included in the plan area. NotSafer water can potentially benefit fish and wildlife, andcoincidentally, threatened and endangered plants have

associated habitats in the Central Valley. Many landpersisted in Kern County. Many of these plants,owners are receptive to the program--for example,additionally, have limited distribution.advertisements in local newspapers, organizational
newsletters, and agricultural publications resulted in theComment: Now that the Naval Petroleum Reserve in
receipt of 31 applications covering approximately 27,582California # 1 is in private ownership, the Draft Plan does
acres, of which 12,563 acres were selected. not adequately identify procedural steps and funding

It should be stated that recovery plans are advisoryappropriate to designate the Elk Hills Unit as a "core
area".documents and not action documents. Implementation of

recovery tasks is discretionary. Therefore, recoveryResponse: The purpose of a recovery plan is to identify
plans do not require, as do National Environmentalareas needing preservation. The mechanism to preserve
Policy Act (NEPA) documents, an analysis of the the area should be determined by agencies and the
cumulative impacts of recovery implementation,landowner.
Specific Federal actions that implement recovery tasks
might be subject to such analysis. Comment: It is very likely that pesticide concerns and

some of the proposed research can be addressed with
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existing information on file at the Department ofResponse: The geographic areas listed by the
Pesticide Regulation. commenter fall within the U.S. Bureau of Land

Management Caliente Resource Management Plan
Response: The USFWS will use all appropriate sources(RMP) area. The U.S. Bureau of Land Management
of information when carrying out recovery tasks. RMP General Management Processes require that all

proposed actions, including land exchanges, be reviewed
Comment: The claim that pesticides are a potentialfor compliance with the National Environmental Policy
threat to pollinators of native plant species is not credibleAct, Endangered Species Act, and other laws. If it is
at face value, determined that a proposed land exchange may affect a

listed species, the U.S. Bureau of Land Management
Response: The USFWS continues to believe that

must consult with the USFWS under section 7 of the
insecticides are a potential threat, given that they killEndangered Species Act.
insects and insects are believed to pollinate many of the
plant species included in this Plan. Dr. Robbin Thorp,Comment: Define the terms and any legal significance
professor emeritus at the University of California, Davis,of "Management Plan", "survival of the species as an
and a highly respected expert on native insect pollinators,objective", and "identified as essential to continued
supports USFWS’s concerns regarding the potentialsurvival".
threat of insecticides. The Plan does not state that
insecticides or other pesticides are a documented threatResponse: There is no legal significance to any of the
but rather that they are a potential threat. It recommendsabove terms. A Management Plan is a document that
further research to determine whether or not pesticidesstates the management objectives for a specific site and
pose a problem, and under what conditions their use isidentifies the actions to be taken to achieve those
compatible with recovery of these species. The efforts ofobjectives. "Survival of the species as an objective"
the California Department of Pesticide Regulation tomeans that the management plan should specify that
strengthen existing protections, by prohibiting use of promoting the continued existence of species covered in
certain insecticides when listed plants are in bloom, is athis Plan is an objective. "Identified as essential to
positive step toward protecting these rare plants untilcontinued survival" referred to the areas specified in the
research on this matter can be conducted. Recovery and Stepdown Narrative sections of the Plan

(sections III and IV, respectively) that are needed to
Comment: ,Many of the efforts outlined in the Draft Plan achieve recovery. To avoid confusion with legally
that will be necessary to recover species are in progress ordesignated critical habitat, the final Plan refers to these as
have at least been initiated. "important to the continued survival".

Response: The Plan, which has been developing over the
last 6 years, has already provided many agencies andStepdown Narrative
organizations a direction in planning research projects
and in targeting specific areas for purchase that will meetComment: The Draft Plan should present strategies to
recovery tasks. There are at a minimum three researchsecure funding to promote local government Habitat
projects underway that will begin to answer questionsConservation Plan efforts.
about San Joaquin kit foxes, and the direction provided in
early versions of the Draft Plan allowed the MetropolitanResponse: In section 6. (d) of the Act, the USFWS is
Bakersfield Implementation Trust group to target"authorized to provide financial assistance to any State,
specific areas for the protection of Bakersfield cactus,through its respective State agency.., to assist in the
bringing recovery goals ever closer, development of programs for the conservation of listed

species or to assist in monitoring the status of candidate
Comment: Some areas mentioned in the Draft Plan, likespecies.., and recovered species". These funds are
Devil’s Den, Lost Hills, Caliente Creek, Cuyama Valley,allocated on an annual basis. In 1997 and 1998, money
and Poso Creek are currently slated by the U.S. Bureau ofwas appropriated by Congress, through section 6 of the
Land Management to be exchanged. These areas couldAct, to assist local entities with Habitat Conservation
very likely move into private ownership. How wi!! this Plan implementation.
change the Draft Plan?
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Implementation Schedule                             its work load priorities. The USFWS cannot guarantee
that sufficient funds will be available to implement this or

Comment: The Implementation Schedule lacksany otherrecoveryplan.
sufficient detail in addressing the specific source of
funding, and lacks the assurances that the responsibleComment: The Implementation Schedule is for the first
parties such as State and Federal agencies will actually4 fiscal years only,yet the Draft Plan is for 20 years. How
implement the recovery strategies, will the costs be allocated for the next 16 years?

Response: The USFWS can not assure that state or otherResponse: The Total Cost column reflects costs over 20
Federal agencies will implement the recovery plan.years. Only the first 4 years are shown in detail because
Congress appropriates funds to the USFWS forthey represent a more precise budget cycle. For ongoing
endangered species activities, and the USFWS funds thecontinual tasks the costs in years 5 through 20 would be
implementation of recovery tasks after evaluating all ofthe same or similar to years 1 through 4.
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